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SITE NAME: Union Chemical 
ADDRESS: 350 Roosevelt Avenue 

Carteret, New Jersey 

EPA ID NO 
LATITUDE 

LONGITUDE 

NJD063173280 
40°34' 42"N 
74°12'53"W 
6.01 BLOCK 

LOT 
ACREAGE 

8 
4.436 

1.0 SITE SUMMARY 

The Union Chemical Company is located on approximately 4.4 acres of land in Carteret Borough, 

Middlesex County, New Jersey. The facility is active and is in a heavily industrialized section of 

Carteret. The site is bounded by Noes Creek to the south, Roosevelt Avenue to the east, New Jersey 

Branch Railroad tracks to the west, and the Wheeler Condenser and Engineering Company to the 

north. The facility is owned and operated by Union Oil Company of California, aka American 

Mineral Spirits Company. The Benjamin Moore Company owned the property and operated there 

until 1962 when Union Chemical purchased the facility for bulk storage and repackaging. From 1969 

to 1984, anhydrous ammonia was processed to ammonia. Presently, approximately 125 different 

products are handled at the facility, most of which are solvents. 

The Union Chemical facility has had several spill releases to the environment since 1983. In June 

1985, IT Corporation was retained by Union Chemical to conduct a site assessment. The purpose of 

this initial site assessment was to define the geologic and hydrogeologic conditions and to estimate 

the extent of possible groundwater contamination at the site. IT Corporation installed 18 

monitoring wells on site, which are presently being tested quarterly by Union Chemical. 

In 1988, Woodward-Clyde consultants were procured by Union Chemical Company to assist in the 

evaluation of a 1988 spill and to further assess the environmental conditions at the site. The Union 

Chemical owners have submitted a plan to the State for removal of contaminated soil. The plan is 

awaiting final approval. 

An on-site reconnaissance was performed on March 7, 1989, by NUS Corp. Region 2 FIT. No sampling 

was performed by NUS Region 2 FIT since there are extensive data available. 

Ref. Nos. 1,2,3,4, 5, 6, 7,9, 10, 14 
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2.0 SITE INSPECTION NARRATIVE 

2.1 EXISTING ANALYTICAL DATA 

This section will be divided into subsections, to present analytical data for each affected medium 

separately. 

2.1.1 Groundwater 

The groundwater data are from the quarterly testing of the wells by Union Chemical as directed by 

the State in January 1989. Refer to Figures A and B for the sample location map prepared by 

Woodward-Clyde and groundwater contour map prepared by IT Corporation. Table A summarizes 

relevant data. 

Ref. Nos. 9, 11 

2.1.2 Surface Water 

Surface water samples were collected by IT Corporation in December 1986. One water sample was 

reportedly collected upstream (SW-1) and two downstream (SW-2 and a duplicate) of the site from 

Noes Creek. Noes Creek is tidal. Although sampling was conducted at ebb tide, apparently with the 

assumption that such conditions permitted an upgradient sample unaffected by the site, it has not 

been documented satisfactorily that such effects as eddy currents and re-entrainment of 

contaminated sediment can be discounted. 

Parameter SW-1 SW-2 SW-2 (duolicate) 
(values in ppb) (values in ppb) (values in ppb) 

benzene 6.6 ... 

chlorobenzene 61 12 24 
1,2-dichloropropane 200 98 83 
ethyl benzene 9.1 — 

tetrachloroethylene 12 6.2 7.6 
toluene 14 13 12 
1,1,1-trichloroethane 12 11 14 
acetone 18 — _ _ _  

4-methyl-2-pentanone 41 14 14 
total xylenes 80 19 27 
methylene chloride ... 140 110 

Ref. Nos. 11,14 
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TABLE A - SUMMARY OF GROUNDWATER MONITORING DATA 

Well No. 
Upqradient Wells 

MW-10 MW-11 MW-12 MW-13 MW-14 

Parameter 

benzene 75 

chlorobenzene 91 

ethyl benzene 

1,1 dichloroethylene 

1.1 dichloroethane 

1.2 dichloroethane 

toluene 547 

total xylenes 

methylene chloride 

1,1,1 trichloroethane 

acrolein 

chloroethane 8.1 

bromoform 

1.4 

24 

3.8 

1 . 2  

9.6 

6.2 

4.3 

1.0 

1.0 

Downaradient Wells 
MW-6 MW-7 MW-8 

8000 

930 

1100 

3200 

1200 

50 

29000 

4800 

13000 

4500 

48 

500 

9400 

11000 

570 

Notes: a All data are in parts per billion. 
b Data are from Reference Number 9, Quarterly Sampling Results, January 1989 by Woodward-Clyde Consultants, 
c Blank space indicates that parameter was not found above detection limits. 
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2.1.3 Soil 

Nine soil borings were drilled and five tests pits were dug on site. Their locations are shown on 

Figure A. Available descriptions of samples collected are incomplete, as are sample depths and 

analytical data. However, the following data were available: 

During excavation of test pits, IT Corporation noted stained soil and free product seeping 

from the soil at the water table in several pits. Water and soil samples from the test pits 

showed high concentrations of benzene, toluene, and total xylenes. 

Soil samples from soil borings drilled by Woodward-Clyde Consultants are not described 

adequately and sample depths are unknown; however, high levels of chlorobenzene, 

methylene chloride, and ethylbenzene were noted in four borings. 

There are no critical habitats with one mile of the site. Gateway National Recreation Area is just over 

one mile east of the site. 

Ref. Nos. 2, 3, 11, 14 

2.2 WASTE SOURCE DESCRIPTION 

The Union Chemical facility has had several spill releases to the environment since 1983. The first 

spill occurred on February 17, 1983, when approximately 1860 gallons of methyl ethyl ketone (MEK), 

petroleum naphthalene, and propyl alcohol leaked into Noes Creek and into the subsurface soils. 

This was the result of an underground pipeline rupture. The pipeline led to an aboveground vertical 

storage tank (No. 7). The contaminated soil has not been removed as of this writing. Plans for the 

removal of the contaminated soil are awaiting final approval by the State. The second spill occurred 

on July 1, 1985, when approximately 500 gallons of xylene leaked into the groundwater. Any 

contamination of Noes Creek by this spill is unknown. An underground transit line pipe ruptured as 

it was being fed from the aboveground vertical storage tank (No. 7). Union Chemical was able to 

recover most of the spill from the groundwater. The third spill occurred in February of 1988, when 

an aboveground pipe from a vertical storage tank ruptured, releasing 15,000 gallons of 1,1,1-

trichloroethane onto the ground. Most of the spill accumulated in a building basement (Drum 

Filling Building). The 1,1,1-trichloroethane was pumped out of the basement and was recovered. 

The contaminated soil was removed to a depth of about 3 feet, until a clay layer was reached. A 

total of 17,360 gallons of waste was spilled. Specific locations of each of these spillls are not known. 

Ref. Nos. 1,2, 13 
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2.3 GROUNDWATER ROUTE 

The Union Chemical Site is located near the contact of the northwestward-sloping bedrock of the 

Traissic Lowlands and the overlying, southeastward-sloping unconsolidated deposits of the Coastal 

Plain. The bedrock consists of the Brunswick Formation shale, siltstone, and sandstone, occasionally 

interrupted by basaltic lava flows and diabase intrusions. The major diabase sill is approximately 

1,000 feet thick. It forms the Palisades along the Hudson River, 1.5 miles east of the Union Chemical 

Site. The Coastal Plain deposits are the Raritan Formation of late Cretaceous Age, consisting of light-

colored alternating sands, clays, and gravels, with interbedded marine sediments and peat. These 

deposits change locally in thickness because they were deposited on the irregular surface of Triassic 

bedrock. The Brunswick Formation underlies the entire area. Glacial drift of the Wisconsin glacial 

period was deposited over the bedrock and Coastal Plain material. The site is located in a 100-year 

flood plain. 

On the site, glacial drift has been removed and replaced by fill deposits ranging in thickness up to at 

least 15 feet. The fill is composed of fine to coarse sands with some gravels, clay, bricks, concrete, 

metal, glass, and slag. These materials have low to moderate hydraulic conductivities, ranging from 

1031{> 10'5 cm/sec. Groundwater flows from north to south across the site. Depth to groundwater 

varies from 5 feet from ground surface at the southeast edge of the property near Noes Creek, to 10 

feet at the northeast edge of the property. 

The aquifer of concern includes the unconsolidated material of the Raritan Formation, extending 

downward to the top of the Raritan Fire Clay, a member of the Raritan Formation. The Raritan Fire 

Clay acts as a confining unit, hydraulically separating the rest of the Raritan Formation from the 

underlying Brunswick Formation Aquifer. There is another clay layer within the Raritan Formation; 

however, there appears to have been vertical leakage of contaminants through this clay layer. This 

was suggested by the increase in contaminant levels in deeper wells downgradient of waste sources. 

Additional sampling and later reports by IT Corporation suggested that the leakage may not be as 

great as first thought. Permeability of this clay is about 10"8 cm/sec. For the purposes of this report 

the aquifer of concern will remain as extending from the water table to the top of the Raritan Fire 

Clay. 
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Several sampling events have shown that there is, and continues to be, observed release of 

contaminants to groundwater. IT Corporation noted free product in three downgradient 

monitoring wells following a 1985 emergency response to seepage of product into Noes Creek. 

Free product was also observed flowing into test pits at the water table. Most recently, quarterly 

sampling of monitoring wells conducted in January 1989 by Unocal Chemicals (see Section 2.1.1) 

shows significantly higher concentrations of volatile organic compounds in wells downgradient of 

the site. These compounds include benzene, chlorobenzene, 1,1-dichloroethylene, 1,1-

dichloroethane, 1,2-dichloroethane, and toluene. 

No part of the population utilizes groundwater within the 3-mile radius of the site. The Middlesex 

Water Company supplies potable water to the entire area from the Raritan River. There are no 

private wells in the area. The 3-mile radius of the site includes portions of the cities of Rahway and 

Linden, the borough of Carteret, the township of Woodbridge, and parts of Staten Island. 

The annual net precipitation is 11 inches in the area. Only one industrial well is known to exist 

within the 3-mile radius of the site. This well taps the Brunswick Formation and is located less than 

one-quarter mile from the site. 

Ref. Nos. 1,2,3, 8, 9, 10, 11, 12, 14, 15, 16, 17, 18 

2.4 SURFACE WATER ROUTE 

There is no observed release documented. Noes Creek is a tributary of Arthur Kill that parallels 

the site to the south. The site is less than 1000 feet west of the Arthur Kill. The area slopes 

approximately 3 to 5 percent in a southerly direction toward the creek. Noes Creek empties into the 

Arthur Kill, which eventually empties into the Raritan Bay. No critical habitats of federally 

endangered species exist within 1 mile. The 1-year 24 hour rainfall is between 2.5 and 3 inches. 

There is no known use of these surface waters for drinking. Arthur Kill is not approved for swimming 

purposes. Though fishing is permitted, Health Department officials say that fishermen eat the fish at 

their own risk. No other recreational activities are reported for the Arthur Kill. Raritan Bay and 

many of Arthur Kill's tributaries have similar restrictions. The Island of the Meadows is 2,000 feet 

southeast of the site. There are tidal flats within 0.25 mile of the site. Noes Creek is a tidally 

influenced creek that is adjacent to the site. Two surface water samples were collected on June 6, 

1986 from Noes Creek. Both samples were collected simultaneously during ebb tide. The locations 

of the samples, 5W-1 and SW-2, were chosen to represent conditions just upstream (west) and just 

downstream (east), respectively, of the site. The locations were chosen such that during ebb tide it 
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was expected that the quality of the water flowing to location SW-1 would not be influenced by the 

site and, conversely, the quality of water flowing to the location SW-2 would be influenced by the 

site. Since it is not documented that such effects as eddy currents and re-entrainment of 

contaminated sediment can be discounted, these data cannot be used to document an observed 

release. Based on reports of spills and seeps into Noes Creek, however, further study may be able to 

document a release. 

Ref. Nos. 10, 11, 12, 19, 20 

2.5 AIR ROUTE 

No readings above background were detected in the ambient air on the OVA or HNu during the on-

site reconnaissance conducted on March 7, 1989. 

There are no historic landmarks within view of the site. 

Ref. Nos. 2, 21 

2.6 ACTUAL HAZARDOUS CONDITIONS 

There is evidence of an observed release which contaminated groundwater at the facility. The 

groundwater on site contained high concentrations of volatile organic compounds. There is a strong 

potential for contamination of surface and subsurface soil and Noes Creek. 

No other actual hazardous conditions pertaining to human or environmental contamination have 

been documented. Specifically: 

• Contamination has not been documented either in organisms in a food chain leading 

to humans or in organisms directly consumed by humans. 

• There have been no documented observed incidents of direct physical contact with 

hazardous substances at the facility involving a human being (not including 

occupational exposure) or a domestic animal. 

• There have been no documented incidents of damage to flora (e.g., stressed 

vegetation) or to fauna (e.g., fish kill) that can be attributed to the hazardous 

material at the facility. 

• There is no documented contamination of a sewer or storm drain. 

Ref. Nos. 2, 9, 14 
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3.0 MAPS AND PHOTOS 

UNION CHEMICAL 
CARTERET, NEW JERSEY 

CONTENTS 

Figure 1: Location of Hydrogeologic cross sections 
Figure 2: Site Map 
Figure 2A: Site Location Map 
Figure 3: Hydrogeologic cross section A-A' 
Figure 4: Hydrogeologic cross section B-B' 
Figure 5: Hydrogeologic cross section C-C' 
Figure 6: Plume area of shallow aquifer 
Exhibit A: Photograph Log 
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EXHIBIT A 

PHOTOGRAPH LOG 

UNION CHEMICAL 
CARTERET, NEW JERSEY 

ON-SITE RECONNAISSANCE: MARCH 8, 1989 
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UNION CHEMICAL 
CARTERET, NEW JERSEY 

MARCH 8, 1989 

PHOTOGRAPH INDEX 

ALL PHOTOGRAPHS TAKEN BY GLENN A. CALABRESE. 

Photo Number Description 

1P-1 Well No. 1. 

1P~2 Noes Creek looking east. 

Noes Creek looking west. 

1P-4 

Time 

1045 

1058 

1059 

The background area of disturbed soil was the location of 1127 
the underground pipeline rupture causing the spills of 1983 
and 1985. 

Spill area of 1,1,1 - tfrichloroethane. U20 

^ ^ Vertical tank(No. 223lstorage of 1,1,1, - trichloroethane. 1125 
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UNION CHEMICAL 
CARTERET, NEW JERSEY 

IP-1 March 7.  1989 1045 
Well  No. 1.  

IP -  2 March 7,  1989 
Noes Creek looking east.  

1058 
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UNION CHEMICAL 

March 7,  1989 
Noes Creek looking wesi 

IP-4 March 7,  1989 1127 
The background area of disturbed soi l  was the locat ion of the 
underground pipel ine rupture causing the spi l ls of 1983 and 1985. 
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UNION CHEMICAL 
. DTPDFT NFU ,1FP<;FV 

March 7,  1989 1120 
Spi l l  area of 1.1,1 tr ichloroethane. 

March 7,  1989 1125 
Vert ical  tark (No.22.3)storage of 1,1,1, -  tr ichloroethane. 
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4.0 SITE INSPECTION SAMPLING RESULTS 

NUS Corporation Region 2 FIT did not sample the site, as there are sufficient data to make 

recommendation for NO FURTHER REMEDIAL ACTION PLANNED (NFRAP). Data are discussed 

Section 2.1. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The groundwater of the Union Chemical Site has been contaminated with volatile organic 

compounds. Though contamination exists in the groundwater and surface water, no part of the 

population within a 3-mile radius utilizes groundwater, nor is there a surface water intake 

downstream. The Union Chemical owners have submitted a plan to the State for removal of 

contaminated soil. The plan is awaiting final approval by the State. 

It is recommended that the monitoring wells continue to be sampled quarterly. 

A recommendation of NO FURTHER REMEDIAL ACTION PLANNED (NFRAP) is given for this site, based 

on the lack of groundwater and surface water use. There is no significant potential for migration via 

the air route. There is some potential for direct contact with contaminated soils, although a large 

amount of soil has already been removed. 
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PRELIMINARY ASSESSMENT 

PART 1 ' SITE INFORMATION ANO ASSESSMENT 
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Union Chemicals - Div. of Union Oil Co. 
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Carteret Borough 
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350 Roosevelt Avenue 
04 STATE 
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From Trenton, take the New Jersey Turnpike North to Exit 12. Take Roosevelt 
venue East pass FMC Corporation and site is on the right before Noes Creek. 
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Various volatile and semivolatile organic compounds including xylene, toluene 
benzene and petroluem napthalene. 
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A low potential exists for human exposure, however, a high possibility of impact 
on the environmental biota in Nos*s Creek and the Arthur Kill are present. 

| h 
V. PRIORITY ASSESSMENT 
a I PRIORITY PQ« INSPECTION .g. < — 

- A M,GN X 9 MEDIUM 

v t .  INFORMATION AVAILABLE FROM 

•MM. MRpwa PM ; • msi 

• C. LOW 
" PM J • AIMSIM tt 

• 0 NONE 

C \ CCNTACT 

Nigel Robinson 
02 Of 
USEPA - Region II 

03 TELEPHONE NUMSER 
(212 12 64-0854 

Frank Faranca, HSMS IV 
0* AGENCY 

NJDEP 
06 7 

DHWM/BPA 
0/ TELERHONE NUM4EA 04 OAT£ 

' 609 633-2219 5 22. i 87 
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POTENTIAL HAZAROOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

L IDENTIFICATION 

AFPA 
POTENTIAL HAZAROOUS WASTE SITE 

PRELIMINARY ASSESSMENT 
01 STATE 

NJ 
02 SITE NUMBEM 
D063173280 

PART 2 • WASTE INFORMATION 

II WASTF STATES, QUANTITIES, AND CHARACTERISTICS 
91 ^HTSCAKSTAFCS IFLMLTFMIIMM* 02 WAA7I OIMMLLLV AT VTT 01 WASTE CNARACTEBISTCI ISMI m KM mm ft 

;.I A SOCIO Ct.SUJ**r 
XA TOJUC L E SOLUBLE *I NUHLTVOLAIIM 
I.J B CORROSIVE L f WFCTOH - J EFRLOSIVF 

LI C. SLUOGE U S M  L 0 PERSISTENT X" "><ITABU L. MCOMPATAUF 

47.2 NO O* 0AUM3 47.2 
111. WASTE TYPE 

SUASTamCE H AM£ | 0 T GROSS AMOUNT 92 UNIT O* MEASUREI 03 COMMENTS 

SLU 1 SLUDGE 1 Several releases have nrmrrpti— 
OLW OILY WASTE | in the past four C4) vears 
SOL SOLVENTS 2 3 60 Gallons causing contamination o f the 
»S0 I PESTtClOES soil, groundwater , surface 
occ | OTHER ORGANIC CHEMICALS I water and air. 
lOC 1 INGRGANIC CHEMICALS | 
ACS ACIOS 
5 AS 3ASE5 1 
MES N£AVY METALS 1 i 

IV. HAZARDOUS SUBSTANCES .S~a 
02 SUBSTANCE X IAM£ 03 CAS NUMftCA OA STORAOE DISPOSAL METHOD I 05 CONCENTRATION CONCENTBATO. 

SOL J Xvlene 95-47-6 Groundwater samrile 64.000 ,000 PPB 
SOL Benzene 71-43-2 Groundwater samrile 1.000 .000 PPB 

1 SOL Vinyl Chloride 75-01-4 Groundwater samnle 60 PPB 
SOL Tetrachloroethvlene 127-13-4 Soil Sample 2 .100 PPB 
SOL Rfhvl hpnzpnii 100-41-4 GrnunHwafpr csmplp 2 .700 PPB 
SOL To luene 108-88-3 Groundwater sample 3,600 ,000 PPB 
SOL 1,1,1-Trichloroethane 71-55-6 Soil sample 510 PPB 
SOL Chloroethane 75-00-3 Groundwater sample 1 ,600 1 PPB 
SOL 1,1,2 ,2-Tetrachloroetha ne 79-34-5 (Groundwater sample 15 1 PPB 
SOL Methylethyl Ketone 78-93-3 (Groundwater sample 100 I PPB 
SOL Chlorobenzene 108-90-7 (Groundwater sample 230 .000 1 PPB 
SOL Methylbromide 74-83-9 (Surface water sample 1 ,400 PPB 
SOL 4-methyl-2-pentanone 108-10-1 ISurface water sample 2 ,7 00 PPB 
SOL t Stvrene 100-42-5 (Surface water sample 690 PPB 
SOL 1 Trichloroethylene 79-01-6 (Groundwater sample 11 1 PPB 
SOL I Methylene Chloride 75-09-2 (Groundwater sample 630 PPB 
V. FEEDSTOCKS m. .......cw MU 

CATEGORT I 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAB NUMBER 

FOS | FOS 

FOS | FDS 

FOS 1 FOS 

FD3 1 | FOS 

VI. SOURCES OF INFORMATION ic. MM MM— BAMWM 

See reference sheet for a list of attachments 

t,|3Afw*M;0?0-i2 iron 
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L IDENTIFICATION POTENTIAL HAZAROOUS WASTE SITE 
C, CDA PRELIMINARY ASSESSMENT 
VX L_J PART 3 • DESCRIPTION OF HAZAROOUS CONDITIONS AND INCIDENTS 

01 STATE 

NJ 
03 SITE I 
D06317 3280 

IL HAZAROOUS CONDITIONS A NO INCIDENTS 
01 y A. GROUNDWATER CONTAMINATION 02 31 OBSERVED lOATE | () / 1 () /Jj5—I O POTENTIALC. Al I  FftFJ 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

The groundwater was sampled afid analyzed by IT Corporation on 10/10/85. Test results 
revealed elevated levels of various volatile organic compounds including xylene as 
high as 64,000,000 PPB. Both a horizontal and vertical migration of the contaminants 
were observed. Attachment—Q. CIC U uaCL vcu_i ^^_ i ———— " • ... 

01 Xs SURFACE WATER CONTAMINATION oaXwswa.OATE. b/z o ^a o ^ ^POTENTIAL - ALLEGED 
03 POPULATION POTENTIALLY AfPECTED' 04 NARRATIVE DESCRIPTION 
Groundwater discharges and surface water seeps flowing into Hoes Creek were sampled 
and analyzed. High levels of various volatile organic compounds were detected. A 
large oil sheen was also observed on Noes Creek by plant personnel. Attachment C 

0' X- CCNT'Mt-ATQA. ne y^awavcnintTt L/1//OJ j  POTENTLAL C ALLEGED 
03 POPULATION POTENTIALLY AFFECTED. OA NARRATIVE DESCRIPTION 
NJDEP inspectors investigated the facility during the 2/17/83 spill incident in which 
the soil was observed to be darkly stained and a chemical odor was present. High 
OVA readings Weae Attachment A 

01 Xo FiRE/EXPLOSvE CONDITIONS 02 C. OBSERVED lOATE 1 POTENTIAL L. ALLEGED 
03 POPULATION POTENTIALLY AFFECTED . 04 NARRATIVE DESCRIPTION 
A potential for fire/explosive conditions exists due to the large amount of product 
loss of highly volatile compounds. However, in the two (2) years since the last 
maior spill many of the contaminants may have volatilized. Attachment A, B 

X t -- • — -
03 POPULATION POTENTIALLY AFFECTED 04 NAHHATivE OeSCRlPUON 

The entire facility is fenced to prevent unauthorized access to the facility by the 
general population. A potential does exist for direct contact by Union Chemical 
personnel. Attachment C, D 

CU if CONTANUNATON OF SOIL 02 iff OBSERVED IQATE. ' 3 ? I CD POTENTIAL 2 ALLEGED 
03 AREA POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION 

jACFBA1 
Three separate spill incidents were observed from 1983 to 1986 in which various 
volatile organic compounds were released into the soil beneath the facility con
sequently contaminating the groundwater. Attachment A, B 

01 I. G ORinkinG WATER CONTAMINATION 02 CJ OBSERVED IDaTE I — POTENTIAL _ ALlsGEO 
03 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION 

The Middlesex Water Company supplies potable water to the entire area surrounding the 
facility. There are no known private wells located in the area. 

Attachment C, D 
01 X1-1 1VQRKER EXROSURE'INJURY 02 O OBSERVEDIOATE — ) X?CTeNT1At '-1 *LL£UED 
03 WORKERS POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

A potential exists for-worker exposure/injury of Union Chemical personnel who come 
into direct contact with the contaminated soil and ground water seeps that are 

• 

on site> Attachment C 
01 X1 POPULATION EXPOSUR6'INJURY 02 L. OBSERVEO (DATE I X'POTeNTlAL J ALLEGED 
03 POPULATION POTENTIALLY AFFECTED' 04 NARRATIVE DESCRIPTION 

A potential exists for population exposure indirectly by ingestion of contaminated 
fish caught in the Arthur Kill and by dermal and inhalation routes during the 
recreational use of surface waters. 

Attachment C 

£PA FOAM 20T0-12(7'4I! 
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v-/EPA 
POTENTIAL HAZARDOUS WASTE SITE 

PRELIMINARY ASSESSMENT 
PART 3 • DESCRIPTION OP HAZARDOUS CONDITIONS ANO INCIDENTS 

L IDENTIFICATION 
01 STATE 03 SITE i 

NJ D06317 3280 

II. HAZAROOUS CONDITIONS ANO INCIDENTS 

03 • OBSERVED I DATE.. ^POTENTIAL • All IKIED 01 M J DAMAGE TO FLORA 
04 NARRATIVE DESCRIPTION 
A potential exists for damage to Phragmites communis species found on either side 
of Noes Creek and the banks of the Arthur Kill. 

03 C OBSERVED IOATE. POTENTIAL - Al I FfirD ii X* DAMAGE TO Fauna 
04 NARRATIVE DESCRIPTION WLIIA..IIAM 

The volatile organics in the groundwater will be attenuated due to evaporation at 
the surface water/air interface, however, the introduction of semivolatile pollu— 
tants could accumulate in bottom sediment with adverse effects on aquatic biota. Att. 

03 C OBSERVED IOATE ^POTENTIAL Al , C l X - CONTAMINATION OF FOOO CHAIN 
34 NAAAATIVE DESCRIPTION 
The migration of semivolatile organic pollutants (i.e., PAH's - Napthalene) in the 
nonaqueous fraction of contaminated groundwater could adsorb to colloidal particles 
in surface water and bio-magnifv into a significant environmental exposure Att. C 

01 UNSTABLE CONTAINMENT OF WASTES 

03 POPULATION POTENTIALLY AFFECTED 

03 Q OBSERVED I0ATE POTENTIAL C ALLEGED 

04 NARRATIVE DESCRIPTION 

Volatile and semivolatile compounds in excess of 2360 gallons have been released to 
the environment through various tank and service line failures. Attachment A, B 

03 C OBSERVED (DATE X* POTENTIAL a ALLEGED 01_X N DAMAGE TO OFFSITE PROPERTY 
0* NANNATLV£ DESCRIFTICN 

Groundwater discharges and seeps to surface water may potentially contaminate pro
perty down stream with volatile and semivolatile organic compounds. 

Attachment C 
01 C O CONTAMINATION Of SEWERS. STORM DRAINS. WWTP» 03 C OBSERVED (OATE I -POTENTIAL 3 ALLEGED 
04 NARRATIVE DESCRIPTION 

The potential for contamination of storm sewers does not exist. 

01 Z p ILLEGAL UNAUTHORIZED DUMPING '03 C OBSERVED lOATE. I ' C POTENTIAL Z. ALLEGED 
04 NARRATIVE DESCRIPTION 

There are no reports of unauthorized dumping within State and local files. 

OS DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR AI ' "".en nAZAROS 

The Benjamin Moore Company was the previous property owners (1920-1962) which 
constructed a myriad of underground clay tile pipe and underground tanks which may 
still contain product. 

III. TOTAL POPULATION POTENTIALLY AFFECTED: 

IV. COMMENTS 

V. SOURCES Of INFORMATION 

See reference sheet for a list of attachments. 

;P*fOAw 2070-12 



UNION CHEMICALS - DIVISION OF UNION OIL CO. 
350 ROOSEVELT AVENUE 

CARTERET BOROUGH/MIDDLESEX COUNTY 
NEW JERSEY 

EPA ?/ NJD063I73280 

The Union Chemicals Company is an active facility on a 4.4 acre parcel of land 
in Carteret Borough, Middlesex County. The facility is located in a heavily 
industrialized section of Carteret Borough and is owned and operated by Union 
Oil Company of California, AKA: American Mineral Spirits Co. The property is 
bounded by Noes Creek to the south, New Jersey Branch railroad tracks to the 
west, Roosevelt Avenue to the east, and the Wheeler Condenser and Engineering 
Company to the north. Development of this parcel of land began in 1920. The 
3enjamin Moore Company owned the property and operated until 1962 when Union 
Chemicals purchased the facility primarily for bulk storage and repackaging. In 
the years 1969 to 1984, anhydrous anmonia was processed to ammonia. Today, 
approximately 125 different products are handled at the facility, most of which 
are solvents. 

The geology of the area is characterized by the Triassic Brunswick Formation, 
composed of soft red shale with sandstone beds, however, the Union Chemicals 
site is not consistent with the surrounding area. The facility is contructed on 
fill material which ranges in thickness from zero to fifteen feet and is 
composed of fine to coarse sand with gravel, clay, bricks, concrete, metal, 
glass, and slag. Beneath the fill are irregular deposits of sands, clays,.silty 
clays, silt and peat which was probably deposited as a result of meandering and 
ensizing by Noes Creek. The movement of ground water flows from north to south 
across the site in the direction of Noes Creek. 

The Union Chemicals facility has a past history of several product releases to 
the environment. The first major spill occurred on 2-17-83 when approximately 
1860 gallons of MEK, petroluem napthalene, and propyl alcohol leaked into Noes 
Creek. This occurred as a result of a failure of an underground pipeline which 
was connected to a 12,000 gallon above ground tank. The second major spill 
occurred on 7-1-85 when approximately 500 gallons of xylene, toluene, 
napthalene, and benzene were also released into Noes Creek as a result of a 
failure in a 10,000 gallon underground tank (Tank if7). The leak was first noted 
by plant personnel as a large oil sheen on the creek and was traced to a 6" clay 
tile pipe adjacent to the creek bank. A review of the plant blue prints did not 
indicate any pipes of that material on the plant grounds. The pipe is believed 
to have been installed by the Benjamin Moore Company which formerly owned the 
site. To date, this pipe has not been removed from the site. 

Union Chemicals contracted IT Corporation to conduct a site-assessment because 
of several product releases to the environment. IT installed twelve monitoring 
wells for ground water monitoring and to assess the direction and rate of ground 
water flow. The ground water sampling and quantitative analysis revealed 
significant (greater than 100,000 ppb) levels of xylene, toluene, benzene and 
chlorobenzene. Many other volatile organic compounds were also detected in 
smaller concentrations. 



- 2 -

At present no remediation of the soil and ground water has been conducted. The 
USEPA has reviewed the work plan prepared by IT Corporation and determined that 
additional site information was needed to determine the full extent of 
contamination. The NJDEP/DHWM/Bureau of Field Operations has recommended that 
this case be closed because the site is being surpervised by the USEPA. 

It is recommended that no further action be taken at the present time due to 
current investigations conducted by USEPA and IT Corporation. However, a future 
follow up investigation is recommended to assess the extent of remediation at 
the site. 

Submitted by: 

Frank Faranca, HSMS IV 
NJDEP/DHWM/3PA 
MSCA Project 

Hours worked: 40 hours 
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Nanco Sample ID: 88-SS-3230 

Client Sample ID: SB-l 



NANCO LABS, INC. 

QUANTITATIVE RESULTS AND QUALITY ASSURANCE DATA 

UOOOUARD-CLYDE CONSULTANT 
547 N. MONROE ST.,SUITE 201 

TALLAHASSE, FL. 32301 Date  Received: 09/27/88 

Date Reported: 11/04/88 

PRIORITY POLLUTANT FRACTION MEDIUM LEVEL SOIL 
VOLATILE COMPOUNDS BY GC/MS DILUTIONOF 1:125 

Nanco Saiqple 10: 88-SS-3230 Customer Sample 10: SB - 1 

RESULTS Q.C. BLANK Q.C. MATRIX SPIKE 

CAS COMPOUNOS SAMP. BLANK UNSPIKED CONC. SPIKE SPIKE OUP. 
# CONC. MRL. SAMPLE ADDED X X 

*UG/KG •UG/KG UG/KG UG/KG UG/KG RECOVERY RECOVERY 

71432 BENZENE BMRL 625 N.D. N.D. 50 104 114 
75274 BROMOOICHLOROMETHANE N.D. 625 N.D. N.O. ... ... ... 
75252 BROMOFORM N.D. 625 N.D. N.D. ... ... 
74839 BROMOMETHANE N.D. 1,250 N.D. N.D. ... ... ... 
56235 CARBON TETRACHLORIDE N.D. 625 N.D. N.D. ... ... ... 

108907 CHL0R08ENZENE 17,000 625 N.D. N.D. 50 131 133 
75003 CHLOROETHANE N.O. 1,250 N.D. N.D. ... ... ... 

110758 2•CHLOROETHYLVINYL ETHER N.D. 1,250 N.D. N.D. ... ... ... 
67663 CHLOROFORM N.D. 625 N.D. BMRL ... ... ... 
74873 CHLOROMETHANE N.D. 1,250 N.O. N.O. ... ... ... 

124481 DIBROMOCHLOROMETHANE N.D. 625 N.D. N.D. ... ... ... 
95501 1,2-01CHLOROBENZENE N.D. 625 N.D. N.D. ... ... ... 

541731 1,3-DICHLOROBENZENE N.O. 625 N.D. N.D. ... ... ... 
106467 1,4-DICHLOROBENZENE N.D. 625 N.D. N.D. ... ... ... 

75343 1,1 -DICHLOROETHANE N.D. 625 N.D. N.D. ... ... ... 
107062 1,2-01CHLOROETHANE N.D. 625 N.O. N.D. ... ... ... 
75354 1,1 -DICHLOROETHENE N.D. 625 N.O. N.D. 50 162 131 

156605 TRANS-1,2-DICHLOROETHENE N.O. 625 N.D. N.D. ... ... ... 
78875 1,2-DICHLOROPROPANE N.D. 625 N.D. N.D. ... ... ... 

10061015 CIS-1,3-DICHLOROPROPENE N.D. 625 N.D. N.D. ... ... ... 
10061026 TRANS-1,3-DICHLOROPROPENE N.O. 625 N.D. N.D. ... ... ... 

100414 ETHYLBENZENE 630 625 N.D. N.D. ... ... ... 
75092 METHYLENE CHLORIDE 1,500 625 1,100 22 ... ... ... 
79345 1,1,2,2-TETRACHLOROETHANE N.D. 625 N.D. N.D. ... ... ... 

127184 TETRACHLOROETHENE N.O. 625 N.D. N.D. ... ... ... 
108883 TOLUENE N.O. 625 N.O. N.O. 50 142 131 
71556 1,1,1-TRICHLOROETHANE N.D. 625 N.D. N.D. ... ... ... 
79005 1,1,2-TRICHLOROETHANE N.O. 625 N.D. 9 ... ... ... 
79016 TRICHLOROETHENE N.O. 625 N.O. 11 50 121 135 
75694 TRICHLOROFLUOROMETHANE N.D. 625 N.O. N.D. ... ... ... 
75014 VINYL CHLORIDE N.O. 1,250 N.O. N.O. . . .  . . .  . . .  

N.D. = Not Detected SMRL = 8elow Minimun Reporting Level HRL = Minima Reporting Level 
* RESULTS ARE BASED ON DRY WEIGHT 



NAMCO LABS, INC. 

QUANTITATIVE RESULTS ANO QUALITY ASSURANCE DATA 

) 0 0 2 2 
WOOOUARD-CLYDE CONSULTANT 

Date Received: 09/27/88 
Date Reported: 11/09/88 

HETALS 

Nanco Sample ID: 88~SS*3230 Customer Sample ID: SB-1 

| RESULTS Q.C. REPLICATESj Q.C. BLANK & SPIKED BLANK Q.C. MATRIX SPIKE 

# COMPOUNDS | SAMP. FIRST SECOND | BLANK CONC. X UNSPIKED CONC. X 
| CONC. MRL. 1 ADDED RECOVERY SAMPLE ADO ED RECOVERY 
| *MG/KG •MG/KG UG/L UG/L | UG/L UG/L UG/L UG/L 

ANTIMONY | BMRL 15 BMRL BMRL | ND 1,010 101 BMRL 500 90 
ARSENIC | 47.8 2.4 BMRL BMRL | NO 47.0 106 BMRL 20 200 
BERYLLIUM I 1.2 1.2 NO NO | NO 481 105 ND 50 96 
CADMIUM | BMRL 1.2 BMRL BMRL | NO 489 103 ND 50 94 
CHROMIUM I 37 2.4 BMRL BMRL | NO 506 107 BMRL 200 96 
COPPER I 59 6.1 BMRL BMRL | NO 542 101 BMRL 250 99 
LEAD | 160 1.2 36 35 | ND 24.5 106 BMRL 20 95 
MERCURY | 0.17 0.12 BMRL NO | NO 5.2 108 BMRL 1 90 
NICKEL | BMRL 9.8 NO ND | ND 496 101 NO 400 108 
SELENIUM | BMRL 1.2 BMRL BMRL | NO 26.0 92 BMRL 10 86 
SILVER | NO 2.4 NO NO | NO 509 94 ND 50 80 
THALLIUM | BMRL 2.4 ND NO | ND 24.3 100 ND 50 84 
ZINC | 407 4.9 182 183 | 

I 
NO 3,100 96 228 200 244 

X SOLIDS I 82 
I 

. . . .  |  

I 
I 
I 
I 
I 
I 

N.D. = Not Detected BHRL =» Below Minimum Reporting Level 
* RESULTS ARE BASED ON ORY WEIGHT 

MRL = Minimun Reporting Level 



MANCO LABS, INC. 

Surrogate Recovery • GC/MS Data 

SOIL 

Date sample received: 09/27/88 Nanco ID: 88-SS-3230 

Compound 

VOLATILE FRACTION 

BromofIuorobenzene 

1,2 Dichloroethane 64 

Toluene d8 

Amount 
Added Control Limits X 
ug/kg X Recovery Lower Upper 

50 

50 

50 

103 

102 

93 

74 

70 

81 

121 

121 

117 



Nanco Sample ID: 88-SS-3231 

Client Sample ID: SB-3 



NANCO LABS, INC. 

QUANTITATIVE RESULTS ANO QUALITY ASSURANCE DATA 

UOOOUARO-CLYDE CONSULTANT 
547 N. MONROE ST.,SUITE 201 
TALLAHASSE, FL. 32301 

J 0 0 3 0 

Date Received: 09/27/88 
Date Reported: 11/04/88 

PRIORITY POLLUTANT FRACTION MEDIUM LEVEL SOIL 
VOLATILE COMPOUNDS BY GC/MS DILUTIONOF 1: 125 

Nanco Sample ID: 88-SS-3231 Customer Sample 10: SB - 3 

RESULTS Q.C. BLANK 1 Q.C. MATRIX SPIKE 

CAS COMPOUNDS SAMP. BLANK |UNSPIKED CONC. SPIKE SPIKE DUP. 
# CONC. MRL. | SAMPLE ADOED X X 

•UG/KG •UG/ICG UG/KG | UG/KG UG/KG RECOVERY RECOVERY 

71432 BENZENE 850 625 N.D. | N.O. 50 104 114 
75274 BROMODICHLOROMETHANE N.D. 625 N.D. | N.D. . . .  . . .  . . .  

75252 BROMOFORM N.D. 625 N.D. | N.D. . . .  . . .  
74839 BROMOMETHANE N.D. 1,250 N.D. | N.D. . . .  . . .  ... 
56235 CARBON TETRACHLORIDE N.D. 625 N.D. | N.O. . . .  . . .  . . .  

108907 CHL0R08ENZENE N.D. 625 N.D. | N.O. 50 131 133 
75003 CHLOROETHANE N.D. 1,250 N.O. | N.D. . . .  • • • 

110758 2-CHLOROETHYLVINYL ETHER N.D. 1,250 N.D. | N.D. . . .  . . .  . . .  

67663 CHLOROFORM N.O. 625 N.O. | BMRL . . .  . . .  ... 
74873 CHLOROMETHANE N.D. 1,250 N.D. | N.D. . . .  . . .  . . .  

124481 DIBROMOCHLOROMETHANE N.D. 625 N.O. | N.D. . . .  . . .  . . .  
95501 1,2-DICHLOROBENZENE N.D. 625 N.D. | N.D. . . .  . . .  . . .  

541731 1,3-DICHLOROBENZENE N.D. 625 N.D. | N.D. . . .  . . .  . . .  

106467 1,4-OICHLOROBENZENE N.D. 625 N.D. | N.D. . . .  . . .  
75343 1,1-DICHLOROETHANE N.O. 625 N.D. | N.D. . . .  . . .  . . .  

107062 1,2-DICHLOROETHANE N.O. 625 N.D. | N.D. . . .  . . .  . . .  

75354 1,1-DICHLOROETHENE N.D. 625 N.O. | N.D. 50 162 131 
156605 TRANS•1,2-DICHLOROETHENE N.D. 625 N.D. | N.D. . . .  . . .  . . .  
78875 1,2-DICHLOROPROPANE N.D. 625 N.D. | N.D. . . .  . . .  . . .  

0061015 CIS-1,3-DICHLOROPROPENE N.D. 625 N.O. | N.O. . . .  . . .  . . .  

0061026 TRANS-1,3-DICHLOROPROPENE N.D. 625 N.O. | N.O. . . .  . . .  . . .  

100414 ETHYLBENZENE 2,600 625 N.D. 1 N.O. . . .  . . .  . • • 

75092 METHYLENE CHLORIDE 4,900 625 1,100 1 22 . . .  . . .  a . • 

79345 1,1,2,2-TETRACHLOROETHANE N.D. 625 N.D. | N.D. . . .  . . .  . . .  

127184 TETRACHLOROETHENE N.O. 625 N.O. | N.O. . . .  . . .  . . .  

108883 TOLUENE BMRL 625 N.D. | N.D. 50 142 131 
71556 1,1,1-TRICHLOROETHANE N.D. 625 N.D. 1 N.D. . . .  . . .  • a a 

79005 1,1,2-TRICHLOROETHANE N.D. 625 N.D. 1 ' . . .  . . .  a . • 

79016 TRICHLOROETHENE N.D. 625 N.D. 1 11 50 121 135 
75694 TRICHLOROFLUOROMETHANE N.D. 625 N.D. | N.O. . . .  . . .  • a • 

75014 VINYL CHLORIDE N.O. 1,250 N.O. | N.D. . . .  . . .  . . .  

N.D. » Not Detected BMRL = Below Mininun Reporting Level 
* RESULTS ARE BASED ON DRY WEIGHT 

MRL = Minimum Reporting Level 



NANCO LABS, INC. 

QUANTITATIVE RESULTS AND QUALITY ASSURANCE DATA 

0 0 0 3 1 
UOOOUARD-CLYDE CONSULTANT 

Date Received: 09/27/88 
Date Reported: 11/09/88 

HETALS 

Nanco Sample ID: 88-SS-3231 Customer Sample ID: S8-3 

| RESULTS Q.C. REPLICATESj Q.C. BLANK S SPIKED BUNK Q.C. MATRIX SPIKE 

# COMPOUNDS | SAMP. FIRST SECOND | BUNK CONC. X UNSPIKED CONC. X 
| CONC. MRL. ADDED RECOVERY SAMPLE ADO ED RECOVERY 
| *MG/KG •MG/KG UG/L UG/L | UG/L UG/L UG/L UG/L 

ANTIMONY | BMRL 14 BMRL BMRL | ND 1,010 101 BMRL 500 90 
ARSENIC I 5.0 2.4 BMRL BMRL | NO 47.0 106 BMRL 20 200 
BERYLLIUM I 1-4 1.2 NO NO | NO 481 105 ND 50 96 
CADMIUM | BMRL 1.2 BMRL BMRL | NO 489 103 ND 50 94 
CHROMIUM I 12 2.4 BMRL BMRL | ND 506 107 BMRL 200 96 
COPPER I 43 6.0 BMRL BMRL | NO 542 101 BMRL 250 99 
LEAD I 59 1.2 36 35 | NO 24.5 106 BMRL 20 95 
MERCURY | BMRL 0.12 BMRL NO | ND 5.2 108 BMRL 1 90 
NICKEL | BMRL 9.5 NO ND | ND 496 101 ND 400 108 
SELENIUM | BMRL 1.2 BMRL BMRL | NO 26.0 92 BMRL 10 86 
SILVER | NO 2.4 NO ND | ND 509 94 ND 50 80 
THALLIUM | NO 2.4 NO ND | NO 24.3 100 ND 50 84 
ZINC | 101 4.8 182 183 | ND 3,100 96 228 200 244 

X SOLIDS I 84 

N.D. a Not Detected BMRL a Below Mininun Reporting Level 
* RESULTS ARE BASEO ON DRY WEIGHT 

HRL = Minimun Reporting Level 



NAMCO LABS, INC. 

Surrogate Recovery - GC/MS Oata 

0 0 0 3 2 

SOIL 

Nanco ID: 88-SS-3231 Date sample received: 09/27/88 

Compound 

Amount 
Added 
ug/kg X Recovery 

Control 
Lower 

Limits X 
Upper 

VOLATILE FRACTION 

B romofIuorobenzene SO 103 74 121 

1,2 Dichloroethane d4 50 97 70 121 

Toluene d8 50 113 81 117 

(. 



Nanco Sample ID: 88-SS-3233 

Client Sample ID: SB-6 



NANCO LABS, IMC. 

QUANTITATIVE RESULTS ANO QUALITY ASSURANCE DATA 

0 Q 0 4 6 
WOOOWARD-CLYDE CONSULTANT 
547 N. MONROE ST.,SUITE 201 

TALLAHASSE, FL. 32301 Date Received: 09/27/88 

Date Reported: 11/04/88 

MEDIUM LEVEL SOIL 
DILUTIONOF 1:125 

PRIORITY POLLUTANT FRACTION 
VOLATILE COMPOUNDS BY GC/MS 

Nanco Sample ID: 88-SS-3233 Customer Sample ID: SB - 6 

RESULTS Q.C. BLANK I Q.C. MATRIX SPIKE 

CAS COMPOUNDS SAMP. BLANK 
"I 

|UNSPIKED CONC. SPIKE SPIKE DUP. 
* CONC. MRL. | SAMPLE ADOED X X 

•UG/KG •UG/KG UG/KG | UG/KG UG/KG RECOVERY RECOVERY 

71432 BENZENE N.D. 625 N.O. 
"I 
| N.D. 50 104 114 

75274 BROMOOICHLOROMETHANE N.D. 625 N.D. | N.O. . . .  . . .  . . .  
75252 BROMOFORM N.D. 625 N.D. | N.D. . . .  . . .  . . .  
74839 BROHOMETHANE N.D. 1,250 N.D. | N.D. . . .  . . .  . . .  
56235 CARBON TETRACHLORIDE N.D. 625 N.O. | N.O. . . .  . . .  . . .  

108907 CHLOROSENZENE 4,500 625 N.D. | N.D. 50 131 133 
75003 CHLOROETHANE N.D. 1,250 N.D. | N.D. . . .  . . .  

110758 2-CHLOROETHYLVINYL ETHER N.D. 1,250 N.D. | N.O. . . .  . . .  . . .  
67663 CHLOROFORM N.D. 625 N.O. | BMRL . . .  . . .  . . .  
74873 CHLOROMETHANE N.D. 1,250 N.D. | N.D. . . .  . . .  . . .  

124481 DIBROMOCHLOROMETHANE N.D. 625 N.D. | N.O. . . .  . . .  . . .  
95501 1,2-DICHLOROSENZENE N.D. 625 N.D. | N.D. . . .  . . .  . . .  

541731 1,3-DICHLOROBENZENE N.D. 625 N.O. | N.O. . . .  . . .  . . .  

106467 1,4-DICHLOROBENZEME N.D. 625 N.D. | N.D. . . .  . . .  . . .  

75343 1,1-DICHLOROETHANE N.D. 625 N.D. | N.D. . . .  . . .  . . .  
107062 1,2-DICHLOROETHANE N.D. 625 N.D. | N.D. . . .  . . .  . . .  
75354 1,1-DICHLOROETHENE N.D. 625 N.O. | N.D. 50 162 131 

156605 TRANS • 1,2 - 01CHLOROETHENE N.O. 625 N.D. | N.D. . . .  . . .  . . .  
78875 1,2-DICHLOROPROPANE N.D. 625 N.D. | N.D. . . .  . . .  . . .  

10061015 CIS-1,3 -DICHLOROPROPENE N.O. 625 N.D. | N.D. . . .  . . .  . . .  
10061026 TRANS-1,3-OICHLOROPROPENE N.D. 625 N.O. | N.O. . . .  . . .  . . .  

100414 ETHYLBENZENE 1,100 625 N.D. | N.D. . . .  . . .  . . .  
75092 METHYLENE CHLORIDE 1,200 625 1,100 I 22 . . .  . . .  . . .  
79345 1,1,2,2-TETRACHLOROETHANE N.D. 625 N.O. | N.D. . . .  . . .  . . .  

127184 TETRACHLOROETHENE N.O. 625 N.D. | N.O. . . .  . . .  . . .  
108883 TOLUENE BMRL 625 N.D. | N.O. 50 142 131 

71556 1,1,1-TRICHLOROETHANE N.D. 625 N.D. | N.D. . . .  . . .  . . .  
79005 1,1,2-TRICHLOROETHANE N.D. 625 N.D. I 9 . . .  . . .  . . .  
79016 TRICHLOROETHENE N.D. 625 N.D. I 11 50 121 135 
75694 TRICHLOROFLUOROMETHANE N.D. 625 N.D. | N.D. . . .  . . .  . . .  

75014 VINYL CHLORIDE N.D. 1,250 N.D. | N.O. . . .  . . .  — 

N.D. s Not Oetected BMRL = Below Mininun Reporting Level 
* RESULTS ARE BASED ON ORY WEIGHT 

MRL 3 Minimum Reporting Level 



NANCO LABS, INC. 

QUANTITATIVE RESULTS AND QUALITY ASSURANCE DATA 

0 0 0 4 7 
WOODWARD-CLYDE CONSULTANT 

Date Received: 09/27/88 
Date Reported: 11/09/88 

METALS 

Nanco Sample ID: 88-SS-3233 Customer Smaple ID: SB-6 

| RESULTS Q.C. REPLICATES| Q.C. BUNK £ SPIKED BLANK Q.C. MATRIX SPIKE 

# COMPOUNDS | SAMP. FIRST SECONO | BUNK CONC. X UNSPIKED CONC. X 
| CONC. MRL. ADDED RECOVERY SAMPLE ADDED RECOVERY 
| *MG/KG •MG/KG UG/L UG/L | UG/L UG/L UG/L UG/L 

ANTIMONY I 25 14 BMRL BMRL | NO 1,010 101 BMRL 500 90 
ARSENIC | 3.6 2.4 BMRL BMRL | NO 47.0 106 BMRL 20 200 
BERYLLIUM I 2.1 1.2 NO NO | NO 481 105 NO 50 96 
CADMIUM I 1.2 BMRL BMRL | NO 489 103 NO 50 94 
CHROMIUM I 18 2.4 BMRL BMRL | ND 506 107 BMRL 200 96 
COPPER | 188 6.0 BMRL BMRL | NO 542 101 BMRL 250 99 
LEAD I 62 1.2 36 35 | NO 24.5 106 BMRL 20 95 
MERCURY | BMRL 0.12 BMRL ND | ND 5.2 108 BMRL 1 90 
NICKEL I 11 9.5 ND NO | NO 496 101 ND 400 108 
SELENIUM | ND 1.2 BMRL BMRL | ND 26.0 92 BMRL 10 86 
SILVER | NO 2.4 ND ND | ND 509 94 NO 50 80 
THALLIUM | ND 2.4 ND ND | ND 24.3 100 ND 50 84 
ZINC | 220 

1 
4.8 182 183 | NO 3,100 96 228 200 244 

X SOLIDS 
1 
1 84 

1 
1 
1 
1 
1 
1 

N.D. = Not Detected BMRL = Below Minimun Reporting Level 
* RESULTS ARE BASED ON ORY WEIGHT 

MRL = Minioun Reporting Level 



NANCO UBS, INC. 

Surrogate Recovery - GC/MS Data 0 0 0 4 8 

SOIL 

Date sample received: 09/27/88 Nanco 10: 88-SS-3233 

Compound 

Amount 
Added Control Limits X 
ug/kg X Recovery Lower Upper 

VOUTILE FRACTION 

Bromofluorobenzene 50 100 74 121 

1,2 Dichloroethane 64 50 105 70 121 

Toluene 68 50 101 81 117 



NANCO LABS, INC. 

UOOOUARO & CLYDE CONSULTANT 

Date Received: 11/14/88 
Date Reported: 11/22/88 

E.P. TOXICITY METALS 

Nanco ID: 88-SS-4779 Customer ID: SB • 1 

I * COMPOUNDS | RESULTS UNITS MCL | 

I I* ARSENIC | < 0.05 
i 

HG/L 5.0 | 

1 2M BARIUM 
1 
| 0.39 
• 

MG/L 100 | 

| 3M CADMIUM 
1 
| 0.006 
i 

MG/L 1.0 | 

1 4M CHROMIUM 
1 
| 0.053 
i 

MG/L 5.0 | 

1 5M LEAD 
1 
| 0.617 
• 

MG/L 5.0 | 

1 ^M MERCURY 
1 
| < 0.0002 
i 

MG/L 0.2 | 

1 7M SELENIUM 
1 
| < 0.075 
I 

MG/L 1.0 | 

| 8M SILVER 
1 
| < 0.01 

I 
MG/L 5.0 | 

MCL = MAXIMUM CONTAMINATION LEVEL 



Date Received: 11/14/88 
Date Reported: 11/22/88 

Nanco ID: 88-SS-4780 Customer ID: SB - 3 

I * 
I  

COMPOUNDS | RESULTS UNITS MCL | 

I 1M 

I  
ARSENIC | < 0.05 MG/L 5.0 | 

1 2M 
1 

BARIUM 
1 
| 0.632 MG/L 100 | 

1 3M 
I  

CADMIUM 
1 
| < 0.005 MG/L 1.0 | 

1 ^ 
1 

CHROMIUM 
1 
| < 0.01 MG/L 5.0 | 

1 5M 

1 
LEAD 

I 
| 0.188 MG/L 5.0 | 

1  M  

1 
MERCURY 

I 
| < 0.0002 MG/L 0.2 | 

1 7M 
1 

SELENIUM 
I 
| < 0.075 MG/L 1.0 | 

| 8M 

1 
SILVER 

I 
| < 0.01 

I 
MG/L 5.0 | 

MCI = MAXIMUM CONTAMINATION LEVEL 

NANCO LABS, INC. 

UOOOUARD & CLYDE CONSULTANT 

E.P. TOXICITY METALS 



NANCO LABS, INC. 

UOOOUARO S CLYDE CONSULTANT 

Date Received: 11/14/88 
Date Reported: 11/22/88 

E.P. TOXICITY METALS 

Nanco ID: 88-SS-4781 Customer ID: SB - 4 

I * 
I 

COMPOUNDS | RESULTS UNITS MCL | 

I 1M 
I 

ARSENIC | < 0.05 MG/L 5.0 | 

I 2M 
I 

BARIUM 
I 
| 0.316 MG/L 100 | 

I 3M 
1 

CADMIUM 
1 
| 0.009 MG/L 1.0 | 

I 
1 

CHROMIUM 
1 
| < 0.01 MG/L 5.0 | 

I 5M 
I 

LEAD 
I 
| 0.348 MG/L 5.0 | 

I 6M 
| 

MERCURY 
I 
| < 0.0002 MG/L 0.2 | 

I 7M 
| 

SELENIUM 
I 
| < 0.075 MG/L 1.0 | 

| 8M 

I 
SILVER 

I 
| < 0.01 

1 

MG/L 5.0 | 

MCL = MAXIMUM CONTAMINATION LEVEL 



MANCO LABS, INC. 

UOOOWARO I CLYDE CONSULTANT 

Oate Received: 11/14/88 
Date Reported: 11/22/88 

E.P. TOXICITY HETALS 

Nanco ID: 88-SS-4782 Customer ID: SB • 6 

I # 
I 

COMPOUNDS | RESULTS UNITS MCL | 

I 1* 
I 

ARSENIC | < 0.05 MG/L 5.0 | 

I 2M 
I 

BARIUM 
I 
| 0.493 MG/L 100 | 

I 3H 
I 

CADMIUM 
I 
| < 0.005 MG/L 1.0 | 

I ** 
I 

CHROMIUM 
I 
| < 0.01 HG/L 5.0 | 

I SM 
I 

LEAD 
I 
| 0.262 MG/L 5.0 | 

I 6M 
I 

MERCURY 
I 
| < 0.0002 MG/L 0.2 j 

I 7M 
I 

SELENIUM 
I 
| < 0.075 MG/L 1.0 | 

| 8M 

I 
SILVER 

I 
| < 0.01 

1 

MG/L 5.0 | 

MCL = MAXIMUM CONTAMINATION LEVEL 



REFERENCE NO. 4 



CO ~L(oQ 

| MUS CORPORA T/ON AND SUBSIDIARIES TELECON NOTE 

CONTROL NO: DATE: 

3 - cf.gf A/^/o 
DISTRIBUTION: 

O /?/)•} <?/ /  os) 

BETWEEN: " TTT 
OF- PHONE: 

Mr hyi?t„ ujoiAnrt>, ua,0/) cu°i)£7</-93ot> 
AND: * 

Zftrl  ̂ • (3 4 fo/jrt js •£_ 
DISCUSSION: — 

. (A;C!  Q n x  ̂  z rf/  V J r t y /i'  

• RJ ZSltStf,*.- /rf /7SF7°A799Z 

-MIL,—3 Y)yruĴ _ JATI A ^ / * » / ?  

/2£iZ/l<ff{—Gti/£ Z/y^7\t/nrfyJ^Avr^ ^fYl_ ox-

(XAAX'AAZA*^, JjcnXAs /W . 

ACTION ITEMS: —— 

| NUSOOTMVKtDOMi 



REFERENCE NO. 



o 
Co z?c 
2-3?oy-Qc 

NUS CORPORATION 

CONTROL NO: 

TELECON NOTE 

3-/o - ff 
TIME: 

/JB 
DISTRIBUTION: 

Stic. ̂ n̂ otirnAh o o 

BETWEEN: 

Dqtf |//—Qiereujcc h+rn 
° Vnion ektmia! 

PHONE: 

(3^) C/9-26/^ 
A N O :  - — — '  

&bcnr)— — CLalahf? 9 (NUS) 
DISCUSSION: 

r)s0T7AsO4J*Jr\ sf* tr /)s j s\ sis / * s-jf. j ~ V/ 

36̂  r- /$nf$rrtAM/n*r J/n fl/V/ntsis&rvst. 3CZi cn.H -4+ ? - /<?<?<? <r̂ ./ 

MAAA—<UflkA a—msPsflt/JL -JhsnsM * r> C Ĵi s-CL . , 

lit' nyjt. Cc- /YW5 <T <y£ -±fjJ- /7A?/7SV/S -̂, 
°\AL /aPJL -rt-Ao , A/AA  ̂ MXls&A.̂  /ISt̂ psC- . 

ACTION ITEMS: q .J/f /? , 
-tC ,iui& VnrJr an 

NUS067MVIS8XM1 



REFERENCE NO. 6 



°O^C 

^ -c q 

[ CONTROL NO: 

o,% ' VPQt-1 -Of 
DISTRIBUTION: 

J - /O -79 JO 

ZL " A  C/f/rrt/fA d / )  

BETWEEN: 

H/l-  H^on u;,. 

Hit. Jrh. 

OP: O >1) Of\ (2, 4Jc.rni / PHONE: 

foot ) $m - ?3<7D 

d a  /. 
DISCUSSION: 

ft J A/U/P. /*, r/f6,<S.  ̂ Vi, PtTg^ 

ACTION ITEMS: 

"inniTnriiiinni 



REFERENCE NO. 7 



' '  i I- c. 
y- >- - f .P-a w~ .? '/ 

BETWEEN: 

AND: 
H# . iOg fiyi jj, CfiLuJtdrj-tx 

OF: 
Uti i o,i PHONE: 

i J-c 
OISCUS8ION: 

ACTION ITEMS: 

(NU8) 

MMMTWMMDflMI 



REFERENCE NO. 



'i' : I ! 
!|i '•! 

i l  l !  I 
i ' l  I  I I I  

NATIONAL FLOOD INSURANCE PROGRAM 

ill!''1 

FLOOD INSURANCE RATE MAP 

BOROUGH OF 
CARTERET, 
NEW JERSEY 
MIDDLESEX COUNTY 

COMMUNITY-PANEL NUMBER 
340257 0005 A 

[ONLY PANEL PRINTED) 

EFFECTIVE 
NOVEMBER 15,  1978 

U.S. DEPARTMENT OF HOUSING 
AND URBAN DEVELOPMENT 
FEDERAL INSURANCE ADMINISTRATION 



REFERENCE NO. 9 



ATTACHMENT A 

QUARTERLY SAMPLING RESULTS 
JANUARY, 1989 

UNOCAL CHEMICALS 
CARTERET, NEW JERSEY 

NJPDES #0026077 

REGULATORY FORMS: GROUNDWATER ANALYSES 
MONITORING WELL REPORTS 

(FORM T-VWX-014, FORM VWX-015A, FORM VWX-015B, 
FORM VWX-016, FORM VWX-017) 

Woodward—Clyde 
CONSULTING ENGINEERS, GEOLOGISTS 
547 NORTH MONROE, SUITE 201 

Consultants ® 
AND ENVIROMENTAL SCIENTISTS 

TALLAHASSEE, FLORIDA 32301 



OPERATING EXCEPTIONS DETAILED 

HOURS ATTENDED AT PLANT Montfi I I I Yt»r L_i_J 

Ojy of MonOl 1 2 3 4 5 6 7 8 9 | 10 11 12 13 14 15 16 
Uo»nt«l Ocxrator I  

M M  1  I  
0*y of MOBCI 17 18 19 20 21 22 23 2* 25 26 27 28 29 30 f 31 

Licenced Optrator I  
Otnera 1 1 1 1 1  1  I I  1  1  1  1  1  



MONITORING REPORT - TRANSMITTAL SHEET 

PERMITTEE: 

NJPOES NO. n 
• o. r n. 

HE moo 

I0'0 '? '6 i0»7i7 j  

r'-iocaL Cheaical 

|1 I 1.l8i8) THfrj l_0t liQj_9j 

Nime 

Addreu 1345 Nor th  Meacham Road 

Schaumburo.  IL  60196 

FACILITY: Nim« llnnral ThprniraK rHvicinn 

Addrtu RRH Rnncpi/pU fluonno 

farfprpt- (County! Middlpcpx 

Telephone ( 201 )  541-  4224 

J VWX-016 a VWX-017 

YES NO 

• CD 
a ID 
• D 
a D 
• D 
• m 

FORMS ATTACHED (Indicate Quantity of Each) 

SLUOGE REPORTS • SANITARY 

| |t-VWX007 j [T-vwx-ooa • T-VWX-GG9 

SLUOGE REPORTS • INDUSTRIAL 

• T-VWX-01CA • T-VWX-010B 

WASTEWATER REPORTS 

• T-VWX-011 • T-VWX-012 • T-VYTX-013 

GROUNDWATER REPORTS 

• VWX015IA.3) a \ 

NPOES DISCHARGE MONITORING REPORT 

• EPA FORM 3320-1 

AUTHENTICATION - I certify under penalty o f  law that I have personally examined and am familiar with the 
information submitted in this document and aS attachments and that, based on my inc-
of those individuals immediately responsible for obtaining the information, I believe the 
submitted information is true, accurate and arrow-be. I am aware that there are signifies 
penalties for submitting false information mckx*ing the possibility of fine and imprison— 

OPERATKSG EXCEPTIONS 

OYETESTORT 

TEWORAJtr BYPASSING 

OISIWFECTSCN INTERRUPTION 

WOMI.JIUK: MALFUNCTIONS 

UNITS CUTOF OPERATION 

OTHER 

(Detailmsry ~Yes"on reverie side 
in epyrapricat tpcce.J 

NOTE: Tie 'Hours Attended Plant"on the 
t *{ebix sheet must alxo be completed. 

LICENSED OPERATOR 

Name (PrintedJ 

Grade & Regiitry No. 

Signature ______ 

Oate 

PRINCIPAL EXECUTIVE OFFICER or 
DULY AUTHORIZED REPRESENTATIVE 

Name (Prmxcroi W. Diervaachter 

Title (Pritrsfl Supervisor Environment-* 1 
r.ta.n 7- „h~. 

Oate March 21. 1QRQ 



ATTACHMENT A 

QUARTERLY SAMPLING RESULTS 
JANUARY, 1989 

UNOCAL CHEMICALS 
CARTERET, NEW JERSEY 

NJPDES #0026077 

REGULATORY FORMS: GROUNDWATER ANALYSES 
MONITORING WELL REPORTS 

(FORM T—VWX-014, FORM VWX-015A, FORM VWX-015B, 
FORM VWX-016, FORM VWX-017) 

Woodward—Clyde Consultants© 
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIROMENTAL SCIENTISTS 
547 NORTH MONROE, SUITE 201 TALLAHASSEE, FLORIDA 32301 



OPERATING EXCEPTIONS OETAILED 

HOURS ATTENOEO AT PLANT Montn I I I Year I I I 

Oay of Montfi 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
Licanwd Operator 1 I 1 1 

Otfiert 1 1 1 1 
Oay of Montfi 17 IS 19 20 21 22 23 24 25 26 27 28 29 30 31 

Licented Operator 1 1 
Omar, || II II 1 II 1 1 II 1 1 



MONITORING REPORT - TRANSMITTAL SHEET 

NJVOES NO. 

IOiOi?i6iOi7»7j 

^• loca l  Chea ica i  

«Q. r m . MQ. m. 

Ill I8i8( Tw*u 0Ml8l9l 

PERMITTEE: Nome 

Aaartu 1345 Nor th  Meacham Road 

Schaumburo.  LL 60196 

FACILITY: Nam* IInnra 1 rhomiraU nivicinn 

Address 7RO Pnngoi/plf flwonno 

Tartprpr. ICaunryT Middlpspx 

T«i«phon« ( 201 1 541- 4224 

FORMS ATTACHED (Indicste Quinary ofLschJ OPERA TB5G EXCEPTIONS 

SLUOGE REPORTS-SANITARY 

• T-VWX 007 • T-vwx-ooa • T-VWX-CC9 

SLUDGE REPORTS - INOUSTRIAL 

• T-VWX-01 OA •  T-vwx-oioa 

WASTEWATER REPORTS 

• T-VWX-011 • T-VWX-012 • T-VWX-013 

GRCUNOWATER REPORTS 

• VWX-01 S(A,31 en VWX-016 ED VWX-017 

NPOES DISCHARGE MONITORING REPORT 

• EPA FORM 1320-1 

AUTHENTICATION - I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this document andaS arcadiments and that, based on my inq^. 
of those individuals immediately responsible for chaining the information. I believe the 
submitted information is true, accurate and cmvipielx. I am aware that there are jignific.! 
penalties for submitting false information rrrriL*±ary the possibility of fine and imprisonm 

YES NO 

OYETESTOrG O El 
TQeORAKY BYPASSING a D 
0ISmH±2X» INTERRUPTION • 2• 
MORI. J«x«C MALFUNCTIONS • E 
UNITS CUT OP OPERATION • (U 
OTHER • cn 

(Deadeaj ~Yez " on reverse side 
in -,1'pM'P li '1 spece.) 

NOTEs 71* ~Houn Art ended :t Flint" on the 
rises sheet musx also be completed. 

LICENSE0 OPERATOR 

Nam* (Printed) 

PRINCIPAL EXECUTIVE OFFICER or 
DULY AUTHORI2EO REPRESENTATIVE 

GracS* St Regiitry No. 

Sigrutur* _____ 

Oat*  

Nam* (PriaseoJ Daryl W. Di f^rMPfh-ppr 
Supervisor Environmental 

Title (Prirrsd] Af fai rs 

Signature 

Oate __ 

A ' - "  "  ̂  '  A '  1  

Marcj/21, 1989 



OPERATING EXCEPTIONS DETAILED 

HOURS ATTENDED AT PLANT Montfi I I I Yeer 1 I I 

Oey of MonCi 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 

Licensed Opentor 1  
Otfien 1  1  I I  1  1  

Qey of Montfl 17 13 19 20 21 22 23 24 2S 25 27 28 29 30 31 

Licensed Ocerttor 1  1  1  
Otnerc 1  1  1  1  1  I I  M  I I  I I  



MONITORING REPORT - TR AMSMITTAl. SHE ET 

NJPOES NO. ngcw im*xz *gmoo * 
MO. • », MO. T I 

PERMITTEE: 

[0'0l2l6lQl7l7< 

' '•nocal Chenical 

I 1| 1|8,8| THRU |0,118 [9 

Njmt 

Addreu 1345 Nor th  Heacham Road 

Schjumfryrq, H_ 60196 

FACILITY: Nam* llnnra 1 ThprniraU nivi<;inn 

Address RRfl Pnngpuplf flupmip 

farfprpt- (Counrr l  Middlpspx 

Telephone f  201 )  541-  4224 

YES NO 

a S3 
• S3 
a 23 
• 23 
• 03 
a E 

FORMS ATTACHED (Indicate Quantify of Each) 

3LUOGE REPORTS •SANITARY 

• T-VWX007 [ [T-VWX-006 • T-VWX-G09 

SLUOCE REPORTS - INOUSTRIAL 

• T-VWX-010A • T-VWX-0108 

WASTEWATER REPORTS 

• T-VWX-011 • T-VWX-012 • T-W/X-013 

GROUNDWATER REPORTS 

• VWX-Q1 5(A,g) n VWX-016 { 1 |vWX-Q17 
npoes oiscmarge monitoring report 

• EPA FORM 3320-1 

AUTHENTICATION • I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this document and aS attachments and that, based on my inqu. 
of those individuals immediately responsible for obtaining the information, I believe the 
submitted information is true, accurate and compile. I am aware that there are signifies 
penalties for submitting false information rrtiudsrsg the possibility of fine and imprisonm 

OFEJUm«G EXCEPTIONS 

OYETESTorG 

TL*rjRAinr BYPASSING 

OlSrWFBCTJCN INTERRUPTION 

MOui.uHjue; MALFUNCTIONS 

UNm cirr OF OPERATION 

OTHER 

(Detailxaj Hez " on reverse side 
in rppup I'I -i space.) 

riOTEa 71r "Hours Attended at Plant"on the 
• xto sheet must also be completed. 

LICENSED OPERATOR 

Name (Printed) 

Gride & Registry No. 

Signature 

One 

PRINCIPAL EXECUTIVE OFFICER or 
DULY AUTHORIZED REPRESENTATIVE 

N «m«(Priemj Daryl W. Dierwechter 
Supervisor Environmental 

Title (Prirrsri) Affairs 

Signature A).ui(J /  - *>JL 

D.te Marrh 71. 1QSQ 



Parm ; 
*rsz 

. ;n jc '  „C -  -  "  .  ' t f i r j f  ;NVI«CNM6NrAL 'JRar ;C7 ia iN 
Ol VISION QP *»* r E A  RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 

PLSASS TY»e Q8 »t*!NT yvirn IALLPO/M r »f/V 

facil i ty name 

LAS NAME 
Unocal Chemicals - Carteret. N.I I Sv* i0 NO 

-HW-1 

NANCO I ffhnrafnripc - Uappin,jar<: Fallc JUL 
NJPOES NO. WELL PERMIT NO. 

SAMPLE OATS 
YR. | MO. | day NJ LAS CERT. NO. 

0 H0I0I7I6I0I7I7I 03-03333-0 isi9I0I2I0I71 [777 
4 1 1 * 1« IT 22 2J fi-Q 

IN CM USE 

• 

THE SCHEDULE INOICATSO 9SLOW IS TO STE OSSERVEO PROM LO '8 18 IFTL TO 101 FLL Q' ?L 
MO. YR. MO. YX. 

SAMPLING MONTHS 

SUaMTT WlTH SIGNED T- VMX OU 

j j' mT • > ! > s ; «' » u « * « & 4 3 3 a « ^ 4 *  analyses 

IxT 

UNITS 4ETER VALUE 
< 
2 

M Speci f ic  Conductance umhos/cm 2 6 12 I 4 
I 

*1  X) I |X| F loat ing Product  inches 
I I I I 

xi ill:jd I Tocal Xvlenes ug/1 II . 12 

I I 

I I 

I 1 I M 

I I 
I I 

I  I  

I I I i I i I 
1 1 

! 1 I 

! I I 
=• 

40 4 I 12 64 *4 if 
:? 10 

VALUE COOING RULES AN0 
REMARK COOES CN REVERSE 

29 
42 
16 44 

22 24 
4% *t 
19 40 :: r2 



fan vxrx-oi 7 
A/13 T 2  

olvtj iom of bati* alaotiacij 

watik OUALrnr uanaciucvt i l imcvt 

GROUND WATER ANALYSIS -  MONITORING WELL " iPORT 
ACID, BASE/NEUTRAL ORCA.NIC C0>C?0UNDS KfASf Trpf 0» PPIHTPPITH SALLPOiNTPtN 

xac iu ty  *AA* t  Unocal Cheaicals - Carteret, NJ Jn 10 ao. 
MW-1 

LAC .VM t  
NANCO ! ahnrafnripc - Uapninnpr* Falls. NY I 

KAACXLl  0AT1 
turott to. WTLL P t n t d f T  HQ. t*. i  ho. |  bat 

TX* XCHtiUJLX INOlCATIO IILOb a TO It OUCkVIB MOU If) IR Ifl Ifl I TO (nT«?Qf?l 
HO. II. JtO. TX, 

HJ LAI etxr .  HQ. 

E-p 'NJ|pbbb b fr Q pHoltislsl^Hg ^Ioeiom HiUUpl 
"CM LSI 

0 

H i i i l s t i i U  .  
0 

sci.wrr wrrn src.vTD r- rwx-OH 

**Axrsa otrrt PAiUMmn VAlLrt 

•an 
£ 
3  
£ 

ChrYiene ug/1 f A ( 31; 2 0 nT 
T T  

Dlber . txnthrxcene ug/1 3 A| 5l 3/6 

T T  

1 > 2 -Dich lorobeazene ug/1 '3  3 

TT 
1,3-Dich lorobenzene ug/1 A 5 6 6 
1 ,4-Dich lorobenxen« ug/1 * |3(7 |  

I I 3,3, -Dieh lorobeaaid ine ug/1 613 J_L 
TT 

Diethy l  Phchx lx te  ug/1 313 
i I l in Dlaethy l  Phthx lx te  ug/1 3 f AI  31 A 1  

3i9flh(0 Dt-n-butv l  Phthx lx te  ug/1 
2 , i -D ln l t ra to lu lene ug/1 3 A f 6 ? 1 1 

CI 2,6-Din i t ro to lu leae ug/1 3(A)  6 |  21 6  
D i -o-octy l  Phthx lx te  ug/1 3 4 liilL 

lil I I I I M 
1,2-Dipher .y lhydrxz iae ug/1 3 Aj  3 j  A 6  I I 
f  luorxntheae ug/1 4 3 7 

I I Tluorene ug/1 6 3 8 
I ' l l  I I  I  Hexxchlorobe-azene ug/1 3 9(7(0 0 

Hexxchlorabutxd ieae ug/1 'H3 I9 I  
I I Hexxchlo73C7tlooer.txdieae ug/1 3 |  A (  3 |  8 (  6  

Hexxchloroethxae 

I I IadenoaTrene 

TTT 
TTT 

1 I 
TT 

rf 

Ixoahoroae 

Kaohthx ler .c  
V'I 
W-Uf' 

1 M I 1 1 1 iT 
H-Vl ; r3 iod l -n-?raa7l r=tne 

TT 

H-Kl t raxodlpher .y lAs lae 

rrm 
Phervxr . threae 

Pyrene 
.2 ,4-7r ich lorobeaxeae 

ug/1 3 1  A 1  3 1  9 1  6  
ug/1 3|A(  Aj 0|  3 
ug/1 31 A( 4| 0| 8 
u«/ l  3 il il 9I 6 

l| i l  i l  il 7 
JLZJLL 
u?n 

i l  il 
3 6(  4 |  2(  8  

ug/1 
Ug/1  

Ug /1  

3 41 4 111 111 
16 19 

VALUE CCOtNG RULES AND 
REMARK COOES ON REVERSE 

Tt 
4J 
14 

m JJ 14 
44 4? 
I I  40 fl 71 

I I 

LLLL 

40 4 1 II 14 
44 47 tt 40 



VWX-C17 
uo PI 

NO* /E*SEY OCA-TUCVTO* ENVIRONMENTALrwoncTiON 
DIVISION 0' NATE* MUOUMCU 

WATER QUALITY MANAGEMENT ELEMENT 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 
ACID, BASE/NEUTRAL ORGANIC COMPOUNDS 

pf fATf ~r rp r  r>* HUNT mnr* IALLPOINT HH ' 

FACILITY AJUil Unocal Cheaical- Carteret, NJ 1 ' MW-1 
LAI NAME NANCO 1 ahnrafnrip<; - Wanninflprs FalU, NY 

MJTOEt NXX WELL 7E«MfT WCL T*. I MO. I DAT 

NJ 0 p3-EEH33-[̂  9 0 2 0 

"TKX DCMtDULI INOlCATXO IEUOYY 3 TO EE OISEAVIO IROM l.Ql 8l S d TO mo. rx. kualaizJ 
MO. tJL 

HJ LAI CERT. NO. 

02225 
WCM UEE 

0 

DINT 111 NKXTXX 

S US HIT vrTfT SfCHZD T-rVT-OU 

AXALTC3 EMITO PARAMETER VALUE 

M A 
2 

V X 2-Chlornnher .o3 u?/ l  3 4 S 1 3  1 6  1 1 1  

2 ,4-DIch lorophenol  ug/1 3 4  6 10 f 1  
! 2,4-Diaethy lpheaol  Ug/1 3 A 16 101 6 

, | 2 .S-Din i t ro-o-cre io l  ug/ l  7 7 16 101 3 1 

1 1 2 ,4-Din i t roahenol  ug/1 3 A 16 111 6  1 

1 1 2 -Ni t roohenol  Ug/1 3 A 15 (911 1 1 1 
1  1 1 4 -Ni t ropheaol  Ug/1-- 3 A 161A |  9 1 1 

1 
1  

i 1 1 i p-Chloro—a-ere io l  ug/1 3 4 j 4 | 5 | 2  1 1 1 

1  ii r Pent ich loroahenol  Ug/1 3 9 j  0  (3  f 2  1 1 

1 1 1  11 |  Phenol  ug/1 3 A  | 6 | 9 | 5  

1 1 1 1 | ; I | 2.4,6-TrichloT3?henol Ug/1  3 |  A 16 1 2  11 

MM II 1 MM 1 1 

M  M  M i l  U 7 f\ 1 k MnU 1 1 

i  M M Mi Acenaohthv lene ug/1 3U 2 10 10 1 1 

II 1 II i Anthr icene ug/1 3 M 2 |  2 |  0 ' '• 
i 

•  l l ' l  
1 1 1 1 1 i Benzid ine ug/1 3 9 11 12 10 • I 

I  I  II 1 1 1 I'l 1 Benzar . thraceae ug/1 3 A 15 |  2 |  6  

| | M M MM Ber.xopyrene ug/1 3k!2ki7 
• I 1 
| | 1 1 1 1 1 1 1 1 3,4-Ber_:3fluorar. thene ug/1 3 |  A 12 4 3  10 1 

1  1  1 1 1 1 1 1: Bemoperv lene ug/1 3 k | 5 | 2 | l  1 1 
i i 1 1 1 1 1 Benzof luoranthene ug/1 3kkkl2 1 

i i 1 1 Bi iC2-chlo?3ethox7)=eth ia« Ug/1 3 k | 2 | 7 | 8  1 1 

i  i  I M I I  Bis (2-ch lor3ethy l )  Ether  ug/1 3 k|217 13 1 1 
I  I  I I I  Bia(2-ch l ro i topropy l )  Ether  ug/1 3 k | 2 |a| 3  1 

i  i  i  i  II 1 1 3ia(2-e:hy lhexy l )  Phchi l i te  Ug/1 3 19 J1 1010 1 

l i l t  • i 1 I 4-Broaopher .y l  Ether  ug/1 .  3 |  A 16 3  |  6 1 

| 

1 1 
1 
! 1 

1 i i 
I i 
i 1 

Butv lber . iv l  Phtha la te 
?_rv i  - - -

N — v !  P h e - v l  E t h e E — !  

ug/1 

U?/1 
ue/1 

1 

3k  12 19 1 2  
3  k  k  k  1!  
3 k  16 k  11 1 

1 
1 1 

1 
1 1 1 

40 4 I 
VALUE CC-OING RULES ANO 43 

$4 
44 4T 4* 40 44 4t 



Parm yy« * -u : a fS«j£.^SEv QSJiflTMS.'tr o« ENVIRONMENTAL "QT=.;;;ON 
*'83 oivision op water resourcss 

wj "a cuallty management element 

GROUNO WATER ANALYSIS - VOLATILE ORGANICS REPORT 

ftSASS TYPE O* "*<NT ,V!TH aJLLPOmr '<,V 
PACILI TV .name 

Unoc3lChejic3l - Carteret. NJ 
,i'.v lO NO. 

MW-1 
0*d nmmc 

NANCO i ahnratnrioc* Wappinqpr Falls. NY 
NJPOES NO. WELL PERMIT NO. 

SAMPLE OATE 
Y*. |  MO. |  OA Y LAS CERT. NO. 

E Njl H nl ?l fil nl 7< 7! Iplfih'nlRlRUlpHfil |s|9lo 12Iol7l 17I il 4! d ri 
1 T I  » i* n : i  u IT 

THE SCHSOULS INOICATEO 36LOW ISTO SS OBSERVED PROM In Ift IR If l I  TO Inl fll Q' ?•' rst. MO. YR. 

WCm use 

•  

SUBMIT '*TTHSIGSED T-WX-014 

SAMPLING MONTHS 

5 - i •N WL 2 < I 
e * » a. - » » 5 -3 3 r u o • -? -? < <2 a Z 3 ANALYSIS UNITS parameter VALUE 

c < 2 

M I XI I M AefYlonivile UG/L 3 * 2 1 5  J215.K 
I I !  I I I !  I  Senisne UG/L 3  A | 0  i  3  l O  

TU Sromo'OTi UG/L 3 | 2 | I 1 0 j A 1 K 
CarSon Terracnioride UG/L 3 I 2 I 1 J 0 ; 2 1 K 

I I Chlarooeniene UG/L 3 * 3 1 0 1  I  181. 12 
Chlarodi team ot vitne UG/L 3 | * | 3 | 0 ' 5 M i l l  
Chloroform UG/L 3 | 2 | t | 0 | o 

I! I t. I • Oicmoroetnane UG/L 3 |  4. U ! 9 I s ; 1 K. 
1 . 2 -  O i c h t o r c e t h a n e  UG/L 3  1 4  ' S  ! 3  '  l  '1 
I. 1 • Oichloroechvlene UG/L 3 I 4 | S I 0 ! 1 I i i 1 

M I II I I 11 I 1 . 2 -  O i c n l o r o o r o o a n e  UG/L 31 4 j 5! 4 i t h k 

Sinvtbeniere UG/L 3 I 4 | 3 i 7 | 1 11 
I I I !  Methylene Chio"'de UG/L 3 I 4 | 4 I 2 1 3 I 21. 18 

II 1. T. 2. 2 etrjenloroetnane UG/L 3 I 4 I 3 i 1 • 5 i  '  '1 

I I ! I i I I Tetrjcrnoroethylene UG/L 3 I 4 i 11 7 5 M M  
I I ! I  I  Toluene UG/L 3 I 4 I 01 1 2 : 11. 

I ! i 1. 1. 1 1 ricnioroe:nane UG/L 3  I  4  |  5 : 0  "  5  : 1 
i  m I. 1. 2 i rtcnio'oetnane UG/L 3  I  4 | 5 .  1  I  1  I  I  i 1 K 

I I I 1 ricnio'oethyiene UG/L I 3 I 91 1! 3 ; 0 I 1 

i  i Vinyl Chloride UG/L I 3 I 91 1 ' 7 5 1 ; 1 K 
Acrolein UG-L 3 1 4 j 2 '  i  •  0  i 2: 5 K 

i  M  I  I I I  I  I I I  Chloroe thane UG/L 314(3::.i K 
i l l  I  I I I I 2 • Chlcroethyivnyl £ther UG/L |  3 ! 4 l  5 .  7 . 5  I I I I 1 

I I ! I I I I I I 1 I Oicmo'o cry" cm ethane UG/L I 3 I 2 ! 1 : 0 • 3 
I I I  I  I I I  I  I  i  I  1 . 3 -  O i c n i o r c o r a o v i e n e  UG/L 3 I 4 I 5 i 9 1 3 1 K 
M i  I  I I I  I  I  Methy l  3 romide UG/L 31 41 a | 113 I 1 ! 1 1 K 
I I I  I  I I I  I  I I  I  •Methy l  Ch lor ide  UG/ L 1 3 1 41 4;  1 1  a I 1 ! I K 
i  i  I I 1.2 franj • Oie.ncrsetnyiene 
M I I i i  t. 2 Oieniorooeniene 

UG/L 3 !  4 i s ;  4 ,  s  1 1 
UG/L 3 1  4 | 5 1 3  !  i  I I I 

I I 1. 3 Cchiorooeniene UG/L 31 41 5; 5: 0 

II I U  I  I I I  1. 4 Cchisroce".'J"e UG/L |31 41 51 I 11 K| 

VALUE COCiNG auLS5 A.vO 
R E M A R K  ccossO N  R E V E R S E  

Z9 *7 J* 41 
1 2  i *  

}) -0 
T2 '1 

40 4l 4J 44 4T T1 40 



rum 3 NCM ,e.-iie' Ji'iM r.vitl r Of :NvisOnm£n '"OrEC'iCN a *'83 OlvtSlON OP WATER PE50URCSS ~ ,<?e * 
WATEP QUALITY MANAGEMENT ELEMENT 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 

please ryps OP PP/NT #irn 3allpoint PEN 
FACILITY NAME 

UNOCAL CHENICALS - CARTERET. N.L 
I SW 10 NO. 
1 MW-1 I 

LAS NAME 
NANTfl. I ahnrfltnr IPC llanninnarr Fal IK . NY 

I 
I 

SAMPLE OATE 
NJPQES NO. WELL PERMIT NO. n» j»-w c.a rivv. nqwi. r;n.mii nu. YH. | MO. |QAT 

Fl NJ|o !o 12 16 lo 17 |7 I ra-!o 18 I5 I5 12 (Tel I 8l9 J0I2I0I7 ' 1 i 3 u T? Tz 

NJ LAS CERT. NO. 

7 13 14 16 10 i3 TT 

THE SCHEDULE INOlCATEO 8EL0W IS TO SE Q8SSRVEO PROM TO 

SV3MIT WTff SIGNED T-WX Ol-i 

SAMPLING MONTHS 

i - • a A a. 2 < 
H S H » a -
i 4 A ? a • tf 9 * 

< <J 0 2 a ANALYSIS UNITS PARAMETER 
< 2 

VALUE 

I  I  I  I I  
Methcxycnlor. Total UG/L 3 9 4)80 
Mediy'e-e Blue Acr.ve Sufrtuncet MG/L 3 1 3 I 2 I 5 ( 0 
Nitrogen. Ammonia, Oiuolved NH3 * NH, as N MG/L « N 0 I 0 s i 0 ! 8 

I I Nitrogen. Nitrate Oiuolved MG/L a* N 0 I 0I6 Il|S 

3 

Odor T.O.N. 0 | 0 |o ! 3 | 5 
aH Standard Uniu 0 10 | 4 i Q j Q 212. 
Phenols, Total Reeo*eradie UG/L 3(2|7l3t0 
Radium 223. Oiuolved Per L 0 19 (S 10 13 
Radium 223. Oiuolved PzJ L 8  |  1  ( 3  ( S I S  

I I Selenium, Oiuolved UG/L O t l U  5  

I I Silver, Oiuolved UG/L O j l  | 0  |  7  | S  

Sodium. Oiuolved MG/L 0 | 0 | 9 i 3 ! 0 

s 
Sulfate. Oiuolved (as SO, I MG/L 0 1 0  i  9  i  4  !  s  

DC I 'X1 Total Oiuolved Solids (TOS1 P°M 7; 0 3! 0:0 o 8'0l 
Total Organic Caroon (TOO PPM 0 I 0 I 6  I s  ! o  

Total Organic Halogen (TOX) UG/L 7 I 0 3 I S 1 3 

1oaaonene UG/L 3 I 9 4 ! 0 i 0 1 I 

EE 
Turaidi tv NTU 0  j  0  1 0  1  7  !  5  

Zinc, Oiuolved UG/L 0  i  I  0 : 9 . 0  

2. *—0. Total UG/L 3 1 9 1 3 1 7 1 0  

2. 4. S— TP. Total UG/L 3 | 9 j 0 j 4 j 5  

I I 
I I I 

I I 
! I ! 

II I I 
VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

JJ «1 JJ II 
iTTT 44 47 19 40 72 73 4 4  4 7  

7 )  4 0  



Form YWX.Q1S A A/S3 

GRU 

W JERSEY QEPARTMENTOP ENVIRONMENTAL PROTECTION 
DIVISION OF NATES RESOURCES 

NATES QUALITY MANAGEMENT ELEMENT 

'0 WATER ANALYSIS - MONITORING WELL REPORT 

Pi. £ ASS r r * £  0»  F 9 I N T  w r r n  SALL/'OIN'.'SN 

PACILirY NAME 

LAB NAME 
unocaL Ches: -.al Parfpr-Pl- N.l 

iS N 10 NO 
MH-1 

NANfn Laborafririp*;, Uappingorc F.llc MY 

NJPOES NO. NELL PERMIT NO. 
SAMPLE OATS 
TIL | MO. | QAT Hi LAB CERT. NO. 

B NJ0JIZZZ23 I0"fi]-Inlflkl si ?l£1 lalqlobln 17I b b k !6 !o 
12 t * 1« IT 22 22 2 

THE SCHEDULE INOICATSO SELOW is TO 35 08SERVE0 RROm I 0' 8l 8l 8l m lO 18 19 l2 I 
MO. ri_ MO. r». 

SUBMIT WITH SIGNED T-YVX4U 

SAMPLING MONTHS 
j L H 5 H m T J » J 

u . 2 < 3 - ? - ? < 1 a 0 2 0  
ANALYSIS UNITS PARAMETER VALUE 

K 
Elevation of too of well eating witn eao off 
(at roesified in well comoletion rtoort) 

feet MSL: 
to nearet: .01 

Elevation of original ground level 
lai toecified in well completion reoortl 

feet MSL: 
to nearet: .01 a_a x Oeotn to water table from too of eating prior to 

tamolina witn eao off 
feet: to 
nearet: 01 . 5 2 

X Oeotb :o water table from original ground level 
prior to sampling 

feet: to 
nearet: .01 

7 2 2 3 z Anenic. Oittolved UG/L at Aa 0 11 10 i 0 i 0 I I 
Barium. Oittolved UG/L as 3a oil |o 10 3 

I I Biochemical Oxygen Oemand • 5 Pay MG/L 0 0 3 1 0 

I I Cadmium, Oittolved UG/L at Cd 1 0 2 5 

A A Chlorioe. Oittolved UG/L at CI 3 I 2 12 19 I 5 616 19 7 10 
Chromium. Oinolved UG/L at Cr 0 11 10 13 10 

Chromium, Oittolved. Hexavalent Up/L at Cr Oft | 2 i 2 i 0 
• Chemical Oxygen Oemand ICOOI. Oittolved MG/L 0 0 f 3 ! A ; t 

Colifom Group N/100 ML 7 14 I o I 5 ! 6 

Color P t - C a  o o o ia  o 

I I Coooer. Oiuolved UG/L as Cu 0  1 0 * 0  
Cyanide. Total MG/L at CN 0 I 0 I 7 I 2 I 0 

Endrin. To:ai UG/L 3 1 9 1 3 1 9 1 0  

rluortbe. Oiuolved MG/L at r 0 I 0 I 9 I 5 ! 0 

Grett Aiona. Oittolved Ps/L O i l  I  5  I  0  I  3  

I I Grots Seta. Oisolved Ps/L 0 3 5 0 3 

I I Hardnett. Total as CaCOj MG/L 0 | 0 | 9 j 0 | 0 

Iron. OiuoNed UG/L as ?e 0  1 0 * 6  

EES Lead, Oittolved UG/L it ?b 0 | I | 0 | * j 9 

Lindane. Total UG/L 3 9 7 3 2 

Manganese. Oittolved UG/L 0 j I 10 j 5 16 

M i I Mercury. Qi»oN»3 UG/L 7 | t ! 3 ! 9 I 0 

VALUE CCOfNG aULrS ANO 
REMARK CGOES ON REVERSc 

29 42 53 (« 

22 24 46 «7 59 60 
72 73 

«0 • 53 I* 
46 4" 79 V 



Parm vw X -0'8 
4/83 

NEW JERSEV 0E»4RT\I£NT o *  SNVIAONMENTAU PROTSCT;ON 
OIVISION 0' WATER RESOURCES 

WAT5H CUAUTY MANAGEMENT 3L2M6N T 

GROUND WATER ANALYSIS -  VOLATILE ORGANICS REPORT 

PLSASS RV*S Q* >*INT4.VTR» A^LUPOTUR*SH 
FACH.I7V ,NAMg 

Unocs lChar . ica l  _ Car teret .  NJ 
sv» 10 NO. 

UnocslChar . ica l  _ Car teret .  NJ 1 MW-3 i  
NMMQ 

NANCO i  RhnrATnr iRc-  WaDDinaer  Fa l ls .  NY NANCO i  RhnrATnr iRc-  WaDDinaer  Fa l ls .  NY 1 

Njpoes NO. WELL PERMIT NO. 
SAMPLE OATE 
YR. I MO. I OAT ..J LA a CERT. NO. 

E njN nl J fil ni 7<j M ̂-jO 18 l5 |5 khTI 8|9[o|2|o|7 | 1 ?h[ Al jj rl 
WQM USE 

• 

THE SCHEOULS INOICATSO 3EL0W IS TQ 3E OBSERVED PROM lo '8 Isial TO lo 'R'q '  ?•' 
WA YR. MO. YR. 

SV3MIT WITH SIGVED T-WX-Qld 

SAMPLING MONTHS 

j jS • « > S > A • »' W J  .  j  a . " 5 - = 3 r ' w a *  
•5 u. 2 < s A •? < •* a 2 o 

ANALYSIS UNITS PARAMETER VALUE 

X 
e < 2 

)< 1  I X  1  L  X IX) 1 Acrv'onicrile UG/L 3 | A | 2 | 1 | S 1  1  1  1  l 2 < 5  K  

1 1  1  1  1  i !  1  I I !  1  Senzene UG/L 3  4 | o  i 3  i o  1  1  1  1 1 1 5  

1  1  1  1  1  1  1  1  I I  3rorno/orm UG/L 3 2 | 1 | 0 | 4 I I  I  I  I  1 1  K 
1  1  1  M M  I I I  1  Carbon Tetrachloride UG/L 3 1 21 J | 0 I 2 I  M  I  I  1 1  K  

1  1  I I I  1  1  I I  I I I  1  Chlorooenzene UG/L 31  4 | 3 1 0 | I I  I  I  L 4 I . I 2  
I I  1  I I I  1  I I I  1  I I I  1  Chlorodibromoechane UG/L 31 4 3 | 0 ' 6 I I  I I  IM K 
I I  1  I I I  1  I I I  1  I I I  1  Chloro form UG/L 3  |  2 1 1  j  0  |  6  I I  I  I  I  I I  K  

1  1  I I I  !  1  I  1  M l  1  1 . 1 -  O i e n i o r o e t h a n e  UG/L 3 | 4 | A i g  I s  1  1  I  1  1  i l  K 

1  1  I I I  1  1  i  I I  i l  1  1 . 2 -  O i e n i o r o e t h a n e  UG/L 314 'S ! 3 i l ! ; 1  i ! i  1  K  

I I  1  I I I  I I  M I N I  I. 1 • Oiehioroethvlene UG/L 3 1  4 s  1  0 1  1  1  1  1  i  1  M  K  

I I  1  I I I  1  I I I  1  I I I  1  1 . 2 -  O i e h l o r o o r o o a n e  UG/L 3 1 4  j  5 1  4  i  t  I I  I  i  I  1 1  K  

I I  1  I N  1  I I I  1  I I I  1  Sthylbe.nzene UG/L 3 1  41 3 1  7 1  I  I  I  I  I  I  1 1  K  

i i  i  i n  i  i n  i  i i t  i  Methylene Chloride UG/L 3 1  4 I  41  2  1  3  I  I  I  I 3 I 8 I 0  

n  i  i m  i  m i  i  m i  i  1, 1. 2. 2 • Tetracnioroetnane UG/L 3 1 4  |  s  I  1 : 5  I  I  ! I  ' I  1 K 

I I  i i n  i  H I  i  i n  i Tetrachloroethyiene UG/L 31  41 41 7: 3 ,  I I  1  1 2  0  

n i in i in i ; ii i Toluene UG/L 3 1  41  o i I 2 : ; i  ii 2  

I I  1  i l l  1  I I I  1  I N  1  I. 1 .  1  • Tncnio'oetnane UG/L 31  41 s: 0 • 3 ; ' I I  1  :1 K 

I I  i  i n  i  i n  i  H I  i  1. 1. 2 • Tnenioroethane UG/L 3 i4 1 s ;  i i  i  i i i i M l  K 

i i  1 1 1  i  i  n  i  1 1 1  i  Tricnloroethylene UG/L 31  91  1  I  3 !  0  1  1  1  1  1  1 1  K 

n  i  i n  i  i i i  i  i n  i  Vinyl Chloride UG/L 31  91 1 1 7 5 i  i  M  1  ; 1  K 

1 1  i  1 1 1  i  i  l l l i l l  Acrolein UG/L 31 A j  2  1  1 0  I  I  :  i  2 '  5  K  

n  i  i n  i  i n  i  M I  i  Chloroe thane UG/'L 3 l 41 3 : i I i i  i  1  1  i  9  0  

i i  i  i n  i  i n  i  i n  i  2 • Chloroethylvmyl itrier UG/L 3 |  4 | S i  7 .  5  : 1 1 1 1 il K 

I I  1  M i  1  I I I  I  M l  1  Oieniorooromometnane UG/L 3 l  2 ! 1 : 0  :  5  i  :  I  I  I  1 1  K  

I I  i  i n  i  i n  i  M I  i  1 . 3 -  O i c h i o r o o r o o y i e n e  UG/L 3 1 4 | 5 | 9 i 9 I I  I I  I  I I  K  

1  1  I i :  1  I I I  1  I I I  1  •Methyl 3romtde UG/L 3  I  4  |  4  |  1 1 3  l ! !  1  1 '1 K 

1 1  1  I I I  1  I I I  1  I I I  1  Methyl Chlorice UG/L 3 1 4 i  4;  1 1  a  I  I  I  I  I  , 1  K  

I I  1  1  1  !  1  i l l  1  M l  1  1 . 2 -  t r a n t  •  O i c h l o r o e t h y l e n e  UG/L 3 l  4 j  Si 4 j  s I  I  I  I I  ;1 K  

I I  1  I I 1  1  1  I I -  1  I I I  1  I. 2 Oicniorooenzene UG/L 31 41 Si s ! 5 1  :  1  I  1  1 1 1 K  

I I  1  I I I  1  I I I  !  i l l  1  1. 3 Cic.niorooenzene UG/L 31 41 S i  5 •  S 1  1  :  l  l  •  1 1 N  
1  1  1  1  '  1  1  1  I I  I I  1  1  1. 1 Oic.moroeenrsne UG/L 3 1  A ! 5 1  7  i  i  | ; | | i  1  I  K| 

29 34 34 *0 .1 
VALUE COOING RULES A.NO il }*,4o 
REMARK COOES ON REVERSE " :j :I " 40 



Form VWX-OIS a N6W JERSEY OE.'A* TMS.Nr OP EN VIBONMEN T A L PROTECTION p •, 
4/83 OlviSlON Of WATER RESOURCES ~ * 

wars * QUALITY MANAGEMENT ELEMENT 

GROUNO WATER ANALYSIS -  MONITORING WELL REPORT 

PLSASS TYFS QP POINT MTU BALLPOINT FSN 
FACILITY NAME 

LAS NA.Mg 
Unocal Cheaicals - Carterpt. N.) j SV» 10 NO. 

L MU-1 
NANffl—I ahnrafnrioc Falls. NY 

SAMPLE OATE 
NJPQES NO. WELL fSRMlT NO. T*. | MO. | OaT 

Fl NJjo lo Iz 16 lo 17\ 7  I I 21 6)-jO |8 |5 |5 |4 |-|2| | 8l 9I0I2 fo I 7 
' 2 4 3 i< 1; ii 

SVSMRR *RRFF SIGHED r-rwrot-t 

NJ LAS CERT. NO. 

7 13 I4I6I0 
ti r. 

THE SCHE0UL5 INOICATSO BELOW IS TO S£ OSSERVEO fROM I flM I TO Ifl^ 1^7 I 

SAMPLING MONTHS 

• 4 u . 2 « 2 4 4 < < J o ; e a  ANALYSIS UNITS PARAMETER 

•< 
2 

VALUE 

1  1  Methoxyenlor. Toul UG/L 3  9  a | 3  0  I I  I I  I I  
I I I  1  1  Metfiyiene 8tu« Active Substances MG/L 3  3  1  2  I  5  1 0  I I  I I  I I  

i  I I I  1  1  1  Nicogen. Ammonia, Oiuolved NHj * NH4 as N MG/L as N o  |  o  s  1  o !  a  I I  I I  1  1  
1  1  1  I I  1  1  1  Nitrogen. Nitrate.Oiuolved MG/L as N 0 10 ! 5 | I 1 3 I I  1  M  1  

I I  1  1  I  1  1  1  I I  1  Odor T.O.N. 0  1 0  t o  •  3  | S I I  I I  1  1  
.  M X  1  1  1  1  1  S H  Standard Units 0  1 0 | a | o  j o  1 1 1 7| .1 3l 9 

1  1  1  1  1  1  1  1  1  1  1  Phenols. Total Recoverable UG/L 3  1 2  |  7  1 3  ( 0  !  M  M  !  
1  I I  1  1  1  !  1  1  1  Radium 225. Oiuolved Pc/L 0  1 9  1 5  1 0  j  3  I i  I I  I I  

1  1  1  1  1  1  1  1  1  1  1  Radium 223. Oiuolved Pe/L 3 | t 3 1 6 i 6 I I  1  1  M  
i  i  i  i  i  i i  i  i  n  Selenium, Oiuolved UG/L 0 |  1 1 1  f  a  5  I I  1  I I  1  
i  i  i  i  i i  i  i  i  i i  Silver, Oiuolved UG/L o  i  i  ( a 1 7 1  s  M  I I  I I  
i  i  i  M  i  i  M  i  i  Sodium, Oiuolved MG/L 0  1 0  j  9  I  3  •  9  I I  1  I I  1  
i  1  I X  I I  1  i  :  1  Sulfate. Oiuolved (as SO.) MG/L o  1  a  i  g  I  a  ;  s  I M I I !  

>1 i ixl 1 1X1 1 1X1 1  Total Oiuolved Solids (TOSI PPM 7  i  0  1  3  1 0  !  0  i  !  1  I 5 I 4 I 5  
i  i  i  1  1  1  1  1  1  1  Total Organic Carson (TOO PPM 0 | 0 16 1  3 1 0 I I  I I  I I  
I  i  M  i  i  i  i i  i  i  Total Organic Halogen (TOXI UG/L 7 !  a  1 3  f  5 : 3  M  I I  M  
i  i  i  i  I I  i  i  i  i  i  Toxaonene UG/L 3  9  j  4  1 0  1 0  I I  I I  M  
i  I  i  I I  i  i  i  i  i i  TurSiditv NTU |o | 0 f 0 ! 7 ! 5 I I  1  1  I i  1  

'  1  I  1 X 1  1  1  i  1 1  i  1  Zinc. Oiuolved | UG/L 0  1  1  i  0  i  9  i  •  M  M  I i  1  1  
i  i  i  I I  i  I I  i  i  i  2. a—0. Total UG/L 3 i  9  i  3  1  7 ! a  I  I i  1  M  
i  i  i  M  i  i  i  i  i  i  2. a. 5—TP, Total UGI'L 3  j  9  1 0  j a  i S I I  I I  M  1  
I I  i  i  i  i  i  i  i  i  i  M i l  1 !  I I  I I  
i  i  i  i  i  i  i  i  i  i  i  1  1  I I  1  i  1  1  1  M  
I I  i  i  i  >  i  i  i  i  i  1  1  1  1  I I  1  i l  I  
i  i i  i  i  i  i  i  i  i  i  I M l  !  M  1  M  
1  1  1  1  1  1  1  1  1  1  1  I I  I I  M i l l !  
1  1  1  1  I I  1  1  1  1  1  I I I !  !  1  I I  M  1  
1  1  1  1  I I  1  1  1  1  1  1  1  1  1  1  1  1  1  I I  

VALUE COOING RULES ANO iJ 55^0 
REMARK COOES ON REVERSE M Ts :J ?® *° 



V W X - Q 1 5  A 
4/83 

GRu 

w JERSEY 3EP4RYMENT Of ENVIRONMENTAL PROTECTION 
OIVISION Of WATER resources 

WATER OUACITY MANAGEMENT ELEMENT 

'0  WATER ANALYSIS -  MONITORING WELL REPORT 

Pt£A5£ Tr»$ OR POINT WITH SPLLPOIN^ ,'f.V 
facil i ty name . S'W 10 NO 

Unocal. Chaa.' -.a I farf-Pr-Pl- M.I MH-.1 
LA8 NAM£ 

NflNfn Laborator ips Wappingprs Fall^ MY 

0 

NJPOES NO. WELL PERMIT NO. 
SAMPLE OATE 
YR. | MO. [ OA Y NJ LAS CERT. NO. 

NJ nl rl fid rl 7I 7 2 6 -|0l8|5 514 • *1 8|9 0 2lol7 b b k 16 lo 
lii 11 11 

THE SCHEOULS INOICATSO 86LOW IS TO 3 S  08S6RVS0 fROM |0' 8l 8 l  8l TO If) S ^9 '? MO. Y8. MO. T». 
submit wrrnsicsED t-vvx-oh 

SAMPLING MONTHS 
_ S J » w 
3  y  M  o  I  
- - O Z O 

ANALYSIS UNITS *A*AA<ST5R VALUC 

V IX X Elevation of too of well eating witn cap 0H 
(at reecified in well comoletion reoort) 

feet MSL: 
to nearett .01 8  8  7  

X  
Elevation of original ground level 
(at toeeified in well eorr.oletion reoort) 

feet MSL: 
to nearett .01 9  3  1  

x X Oeodn to water table from too of eating prior to 
tamoiine witn eao off 

feet: to 
nearett .01 

3 2 c 4 6 3  • 0  0 

X Oeoth to water table from original ground level 
Orior to tamoling 

feet: to 
nearett .01 

7 2 0 1 9 3  • 4  
1 IX! 1  ' I  .  J  1 Arsenic. Oiuolved UG/L at At 0 1 1  [ 0 1 0  l o  1  1  I I  1  1  

1  !  1  1  I  I I  I  1  1 Barium. Oiuolved UG/L at 3a 0  !  1  j o  i 0  1 5  !  !  1  1  M  
M i  M M I . M  Biochemical Oxygen Oemand • S Oay MG/L 0  0  1 3  1 1  1 0  1  1  1  1  1  1  
I I M I I I M . M  Cadmium, Oiuolved UG/L at Cd 0 1  0 ( 2 ) 5  1  1  1  1  1  1  

X I  1  I X  M X  1  I X  1  Chloride. Oiuolved UG/L at O S 1 2 } 2 1 9 | S 1  | 9 | 7 | 9 | 0 | 0  
M  M  M  M  M  1  Chromium, Oinolved UG/L at Crs 0 l i  | o ( 3 l o  1  1  1  1  M  
M  M  M  M  M  I  Chromium. Oiuolved. Hexavalent Up/L as Cr 0  [  1 1 2 : 2  i  0  1  1  1  1  1  1  
M  M  1  1  I I  M  I - Chemical Oxygen Oemand (COOl, Oiuolved | MG/L 0 j  0 f  3! - *  j  i 1  1  1  1  1  1  
M  M  M  M  M  1  Coliform Grouo N/1 CO ML 7 | a  1 0  1 5  1 6  1  1  1  1  I I  
M  M  M  M  M  1  Color P: • Co 0 1 0 1 0 1  a  1 0  1  1  1  1  1  

1  M  M  M  M  M  I  Coooer, Oiuolved UG/L at Cu 0  |  1  |  0  |  A  |  0  1  I I  1  
1  
1  

M  M  M  M  M  1  Cyanide. Total MG/L at C.N 0  ( 0  1  7  1  2  !  0  1  1  1  1  I I  
M  i  M  M  M  M  Endrin. Totai UG/L 13 19 t 3 ! 9 1 0 1  1  1  1  1  1  1  
M  M  M  M  M  1  Pluonde. Oiuolved MG/L it •= 0 l o I 9  i s  ! o  I I  1  1  I ' !  1  
M  M  1  M  M  M  Grott Alona, OittoNed f»e/L 0 1 1 1 s l o  h  1  1  1  !  1  1  
M  1  M  M  1  M  1  Groit 3e:a. Cisolved Pc/L 0 1 3 1  s  1 0 1 3  1  1  1  1  M  
M  M  M  M  M  1  Hardnett. Total at CaCOj MG/L 0 1 0 | 9 1 0 1 0 M I N I  
M  M  M  M  M  1  Iron, Oiuolved UG/L at Pe 0  I  1 | 0  f 4  I  6  I I  1  I I  1  
M IX] M ! MX 1 Lead. Oiuolved UG/L at ?5 0  1 1  1 0  1 4  |  9  1  1  1  1  1  1  
M  M  M  M  M  1  Lindane. Total UG/L 3 | 9 | 7 | 3 | 2  1  1  1  1  I I  
M  M  1  1  M  1  1  Manganese. Oiuolved UG/L 0 | T 1 0 ( 5 | 6 1  1  1  1  1  1  

* 

Mereurv. Oiuolved UG/L 
1  

7 1 1 1  a !  9 1 0  
4  I t  

1  1  1  1  M  
». 40 •; 

VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

42 22 <« 
4 *  4 7  29 10 
71 72 

22 J* 24 47 79 40 



OPERATING EXCEPTIONS OETAU.EO 

HOURS ATTENDED AT PLANT Montfi I I I Year I I I 

Day of Montn 1 2 3 4 5 6 7 3 9  1 0  11 12 13 14 15 16 

Licentrti Operator 1 1 1  
Otfiert 1 1  I I  1 1 1 1 1  1  

Oiy of Montfi 17 13 19 20 21 22 23 2* | 2S 25 27 28 29 30 31 

Lieemed Operator 

Otneri | | 1 | | I I  1 I I  I I  1 I I  1 



i-SJ OIVEION QF WATER RESOURCES 

MONITORING REPORT - TRA?gMITTai. SHEET 

NJYOES NO. 

I Oi Or 7t 6« Or 7i 71 

Unocal Cheaical 

R 
•O. T». 

*««too 

[ 111 I 8<8 I TW I Q, 118,91 

PERMITTEE: Name 

Addreu 1345 North Meacham Road 

Schaumbyrq, UL 60196 

FACILITY: Name llnnral rhpim'r*1<; nivieinn 

Addreu TRfl PnngpuplT flvpntip 

fartprpt (County 1 Middlpspx 

OPERATWC EXCEPTIONS 

Telephone ( 201 1 541-  4224 

FORMS ATTACHED (Indian Quantify of Each) 

SLUOGE REPORTS • SANITARY 

• T-VWX 007 • T-vwx-ooa • T-VWX-G09 

SLUDGE REPORTS - INOUSTRIAL 

• T-VWX-01 OA • T-VWX-0108 

WASTEWATER REPORTS 

• T-VWX-011 • T-VWX-012 • T-VWX-013 

GROUNDWATER REPORTS 

• VWX0lS(A.3l|~71vwX-016 a VWX-017 

NPOES OISCHARGE MONITORING REPORT 

• EPA FORM 3320-1 

AUTHENTICATION • I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this document and a2 aradiments and that, based on my imp. 
of those individuals immediately responsible for chaining the information, I believe the 
submitted information rs true, accurate and comptete. I am aware that there are signific 
penalties for submitting false information rnriutiang the possibility of fine and imprisonr 

YES NO 

OYETESTtorG • E3 
1UIJHAKY BYPASSING • 2H 

OISINI t!_rJC*4 INTERRUPTION • E 
iro«rrnpR»<s MALFUNCTIONS a in 
UNITS OUT OF OPERATION • E 
OTHER • on 

(DetailXBJ ~Yes " on reverse side 

NOTE: 71e 'Hours Anended et Plant" on the 
mf this iheet must also 4e eompleted. 

LICENSED OPERATOR 

Name (Printed) 

Grade & Regiitry No. 

Signature 

Oate 

PRINCIPALiXECUTIVE OFFICER ar 
0ULY AUTHORISED REPRESENTATIVE 

NamatPrioeot Daryl W. Dierwechter 
Supervisor Environmental 

Title (Pnrrsdl rAffairs 

Signature is 1 /J . L WuirUL £ ̂  
71 

Date 
March 21, 1989 



form vvvx 01 7 N£W JSRSEY 3S»ARTMENT OP ENVIRONMENTAL PROTECTION 
A/S3 OlviSiCN OP WATER RESOURCES 

WATER QUALITY MANAGEM ENr ELEMENT 

GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

PLEASf rv»« or «//vr /v/rw ballpoint* 3f,v 
PACILITY NAME 

Unocal  chemicals - Carteret. NJ 1 SW i0 NO _ 1 MW-2 ; 
LAB NAME 

_ NANCO I ahnral-nripc - Uflppingpr.s-EalIs, NY „ 1 

NJPOES NO. WELL PERMIT NO. 
SAMPLE OATS 

RS. | MO. | OAT NJ LAS CERT. NO. 

0 N^lo In 1? Ifi !o 17 I7 I I2 f6 Ko (81515I 31-fn j819 jo 12 j 0171 rTTTTr 
2 I » in i: IS 23— :: 

THE SCHEDULE INOICATSO BELOW IS TO TE OBSERVEO PROM IO I R IRIRI TO lO'Sl 9i 2l 
WO. Yft. MO. r.\. 

WCM USE 

• 

SC/3.HJT WtTHSIGXEO T-r̂ XOl* 
SAMPLING MONTHS 

J J . . ̂ . k S . a . ANALYSIS UNITS PARAMETER VALUE 
< 
2 

xl I |xj Speci f ic  Conductance umhos/cm 1 4 415 |0 
I I 

xl I |ad j I xl 
I I 

Floating Produce inches 

I I 
I xl I lad I I xl Toeal  Xv lenes ug/1 I I 

I 1 

1 1 1 1  

> -I I 1 I I 
i 1 ! I 

I I I I I 

1 Mi II I 
VAUJ6 COOING *UL=5 AN0 
RS.MAflK COOES ON REVERSE 

29 42 22 (4 
22 1* 
4 *  4 ?  

29 <0 72 73 

«0 4l 
1 2  2 4  
*<• 4 7 
71 JO 



T»'n vhoc.017 
4SB 72 

NIW anjiy oc»**Twtvr o» imvihonu(NTAL wunc 
OIVIJION OF WATM ftusuftcu 

watin cuALrnr wamaciucht ilinint 
GROUND WATER ANALYSIS -  MONITORING WELL ~£P0RT 

ACID,  BASE/NEUTRAL ORCANIC COJiPOUNDS 
nrjisr Trrf Q» ntHT WTTH t*LlPQtwTttH 
facil i ty naxe 

Unocal Cheaicals . Carteret, NJ 
j" 10 no. "—• 

MW-? 
lae .  im 

NANCO I ahnrafnrips WAnninaprs F a l l c  N Y  
umyi.i oat* — 

mnti NO. WtLL FUMIT NO. Y*. I HO. (OAT 
5 '"-fr b b Ifi lo f/Tl pTl-iolsIs Is bl-ITI ^slgjol2I0M bhUMf l  

NJ LAI CUT. NO. 

TKI SCHESULt INOtCATEO If LOw (3 TO II OUCAVYO MOU total»'«t TO h «to I? I Ma TA. Ma YJL. 

zvtxrr »rrn src.vro r- rvist* 

i i i i i l s t i i i i  AAuarxa UNIT* f AULurnn 

T 
VALUt 

K Chryaene _u j / l_  3 4 3l2 

" 

Dlber .x  anthracene ug/1 3 1 A  f  5 1  5  /  6  
1,2-Dlch lorobeaxene ug/1 ' 5  3  

I T  

1,3-Dich lorobenxene ug/1 3 1  A  |  5 1  6 | 6  
1,4-Dich lorobenxen« ug/1 3 4[5 7| 1 TT 
3,3 ' -Dlch lorobei2 ld ine ug/1 TT 

TT 
Diethy l  Phtha late ug/1 

i |  Dlaethy l  Phth i la te  ug/1 TT 
i l  Di-n-butv l  Phtha late ug/1 3  9  l l l f o  

J_L 2 ,  4-Di r . l t  ro t  o lu lene ug/1 3 A| 6* III 
l i l  
TT 

l  l  2,6-Di r . l  t roco lu leae ug/1 3 [  A J 6 |  2 [  6  
D l -a-octy l  Phtha late ug/1 5| 9 6 

I  1,2-Dlphenylhydrax lae ug/1 3|4 |6  

H I  Fluorantheae ug/1 3 |  7 |  6  

H i  I I I  I  Fluorene V 1  4  3  3  1  
H Hexachlorobeaxene ug/1 3  9  7 ( 0  0  

U 
Ml 

Hexachlorabutadleae ug/1 

HexachlorocTclooer . t i l leae 

Hexachloroethane 
ug/1 

illiW 
3( A j 3| 8| 6 

ug/1 3 4 3 9 6 I I I I 
IadensrcYrene ug/1 l| 0| 3 

1.  1 1 l ioahorooe ug/1 'i 4| 0| 
Kaohthalene u* / l  4| 6l 91 6 

I  

TT 
TT 

il V f rrih»"T en e ux/1 4| ii 4I 7 

TT 

B-V* JIZZI. 3 4 4I if 8 
M-Mltrsaodi-n-prooYlrslne ug/1 3 4( 4( 2| 8 
H-Hltraaadlphcr.ylaalae ug/1 3 1  4  Ml I I 
Phenar . rhreae 

1 1 1 M 1 
ug/1 31 4  

L H  

nn Pyrene ug/1 U U 16 19 I I • 1.2.4-Tr lch lorobeaj teae ug/1 11 

VALUE CCOING RULES ANO 
REMARK COOES ON REVERSE 

it 42 $4 
11 U 44 41 
$9 10 12 It 

40 «1 II 14 44 41 It 10 



F«n VWX-017 
UO 

?1 

Mrw /e*s£Y oe»*«TUf»rro£ !Nv<«o»«MevT*LrwoncriON 
OIVIJIOM 0* rtATIK ML10UMCO 

watia quality uanasimint il£m£wt 
GROUND WATER ANALYSIS -  MONITORING WELL REPORT 

ACID, BASE/NEUTRAL ORCANIC COMPOUNDS 

facility maaa£ Unocal Chemical - Carteret, NJ 
jrn 10 MO. 
1 MW-? 

(_A.A N AAA £ NANCO Iahnratnrips - Manninnprs F^llc NY 
lu"l.l 0att 

HJTVtS * tx  WILL Pt««rr MO. n. MO. O A T  

00 <£
> 9 Z, ol 7 

nj ma cut. mo. "Cu use 

0 
TKX KXtDUU INOI catxo ituo* a to at oaiuvia mom I to I d8 ̂ 9E I «a TTU 

sum it ynn siCNta T-rvT-oi4 
SULMPLWMO MOMTKS 

imrra fAKAMma VALUE 

V c 
5 

MM  
V 1 X 2-CMnr-3-5be-o l  ug/1 } 4 S 1 B 1  6  1 1  1  11 

1 2,4-Di  ch lorooher .o l  ug/1 3 4 6  10 1  i i 1 

, 2,4-Diaethy lpheaol  ug/1 3 4 610 6 1 1 
1  1 2,  6-Di r . i t ro-o-creaol  ug/1 • '  7 7  610 3 1 1 1 
1  1  2,4-Dl r . i t rophenol  ug/1 3 4 6  11 6 1 1 
1  1 2-Nicroohenol  ug/1 3 4 5  19 1  

1  1 1 4-Ni t ropheaol  ug/1- - 3 4 6 | 4  9 1 
| !  1 1  p-Chloro-=-cresol  ug/1 3 4 j 4 | 5 | 2  1 1 

1 1 1 1 I I  Fentachlorcphenol  ug/1 3 9 10131 2 1 1 

1  1  I I  1  t  1 Pher .o l  ug/1 3 4  1 6  1 9 1  5  1 1 1 

1 1 1 1 1 1 M 1 2.4,6-Tr ich lorophenol  Ug/1  3 4  16 12 11 1 1 1 1 

M i l l  1  I I  1  1 1 1 1 1 1 1 1 

I I  1  1  1  J  A  t » V  U7 n  3 14 ? ' o U  1 1 1 1  1  

M i l l  M i l  Acenaohthv ler .e  ug/1 3  1 A  1 2  !  0 1 0  1  1  1  ! ' 
1  1  1  1  1  I  Anchraceae ug/1 3 4 | 2 | 2 | 0  1  1  1  • J  i  

TTr 1  1  1 1  1 Berv i id iae ug/1 3 9 f 1 121 0 1 1 1 i  i  

M i l l !  M i l  Benaar . thraceae Ug/1  3 4 | S I  2  |  6  1  1  1  I  i  1  

M I N I  1  I I  Benzopyreae Ug/1  3 | 4 | 2 | i | 7  1  1  1  i l l  '  i  i l i '  
i i i i i i 1 1 1 1 3,4-3er-zof luorar . theae ug/1 3 | 4 | 2 | 3 | 0  1  1  1  i  i  1  

1 I 1 1 1 Ser.zopery lene ug/1 3 4 | 5 | 2 | 1  1  1  1  i  i  

1  1  1  M  t i l l  Benzof luorar .chene ug/1 3 4 12 14 12 1 1 1 i  i  

|  |  1 1 1 Bis(2-eh loroethoxy)aechaa« ug/1 3 4 1 2 1 7 J  8 1 1 1 l  i  

I  |  1 1 1  I I  1  Bis(2-ch loroe:hy l )  E:her  ug/1 3 14 12 17 13 1  1  1  1  i  

I 1 1 M M  Bl«(2-ch l ro iaopropy l )  E t h e r  Ug/1 3 | 4 | 2 | 8 | 3  1 1 I 1  i  

1 1 1 1 1 I I  I I  Biaf2-ethv lhexy l )  Phtha lata ug/1 3 1 9 1 1 1 0 1 0 1  1  1  1  i  

1 ! 1 1 1 1 I 1 1 I 1 4-Brraopher .y  1  Ether  ug/1 .  3  4 | 6 | 3  1 6  1  1  1  1  i  

1 I I  I I  Butv lbenzv l  Phtha late ug/1 3 14 12 1 9 1 2 1  

f  I  1  1  7-TV 7 M u e / l  3 4 U  !<• 1? 1  1  1  
1  
1  1  1  1  4-rv  1 v . - v l  p^-v i  Ether  u e / l  

i  
3 4 1 6 1 4 11 
i  i t  

1  1  1  
u  

i  i  
4 0  4 1  

VAuUS CCOING RULES ANO 43 •4 44 4T It 49 44 «? J| JO 



Pirm VVN x -016 NSW j£.'SSv DS'lfTMSNTOP SNVIfONMSNfAU '«CT-CT:CN 
*'S3 OivtSiON OP w«rsn ASSOUA CSS 

w»rsa cuality uanaCcMSnt slSmEnr 
GROUNO WATER ANALYSIS - VOLATILE ORGANICS REPORT 

PLBass O" **iHr -.virn BALLPOINT*?,v 
PACILITY NAME 

UnocaLChar- ica l  _ Car teret .  NJ 
S'.N lO NO. PACILITY NAME 

UnocaLChar- ica l  _ Car teret .  NJ 1 MW-2 
0»a NAoxe 

NANC0 i ^ raMr i«-  WaDDinoer  Fa l ls .  NY 
1 0»a NAoxe 

NANC0 i ^ raMr i«-  WaDDinoer  Fa l ls .  NY 1 

Njpoes NO. WELL PERMIT NO. UMSI.S OATS m. | MO. | o*r LAS C E R T. NO. 

B NJ^nl nl ?l d nl 7I 7I k b Ko Is Is 1513M1H M 9|o|2|ol7j Ijl il a) 
WOM USE 

• 

THE SCHgOULS INOICA TSO S6LOW IS TO 3E 08SE3VS0 PROM I  (1 ft I  fltfl I  TO I  0 I 8? 9' 2 i  
MO. TIL MO. r*. 

SUBMIT WITHSICSED T-WX-ON 

SAMPLING MONTHS 

15 1 
." >• S > A d « 
< 5 - ? - ? < ^ 0 2 3  ANALYSIS UNITS parameter VALUE 

< 
2 

[X| I M I iXI (XI I Acrylonicrile UG/L 3 | 4 | 2 | 1 ( 5 12 l5 K 
I 3enaene UG/L 3  4 | o i a l o  I  1 1 1 4  

I I I 3romo'orm UG/L 3 [ 2 j I I 0 j 1 1  
CjrOon Tetrachloride UG/L 3 2 1 0 1 2  I I ! 1 
ChlorooenEe.ne UG/L 3 | 4  3 1 0 1 1  1 6 1  . 1 2  

I I I  Chlorodibromoethane UG/L 3 | 4 | 3 I 0 ' 6 II I II 
Chloroform UG/L 3  |  2 1 1  j  0  |  S  I I  I  1 1  

1. 1 • Oicmoroetnane UG/L 31 4 |A 19 16 I  I  I  1119  

1 . 2 -  D i e . h l o r o e t . h a n e  UG/L 314 'S !3 ' I 1 1  K 

I. 1 • Oichloroetftvlene UG/L 3141 SI 0! 1 i  6 1  . 1 8  

1 . 2 -  O i c n l o r o o r a o a n e  UG/L 314)5 I 4 i | 11 K 

Etnylbenf-ne UG/L 3 I < | 3 I 7 I 1 I  5 1  9  

I! Methylene Chloride UG/L 31 41 4 i 2 1 3 121. 16 
K 1. 1. 2. 2 • Tetracnioroeenane UG/L 3 I 4 I 3 I 1 : 5 I ! I I I 1 

T etracnioroeth viene UG/L 314l4j 7: 5 2 0  
Toluene UG/L 3 I 4 | 01 1 2 i 5 l! .3 
1 . 1 . 1 -  T r i c n l o r o e t n a n e  UG/L 3 I 4 I 5 : 0 • 5 I ' l l  
1 .  1 . 2 -  T r i c n l o r o e t n a n e  UG/L 3 i 415 •' 11 1 I I I i 1 

11 1 ncnloroethylene UG/L 3  I  9 |  1  I  3 : 0  1 I I II 31 7 
Vinyl Chloride UG/L 3 i 9 l l '  7 5  ! I 1 

Acrolein UG/L | 3 I 4 | 2 1 > 0 i 2: 5 K 
1 1 Chloroe thane UG/L 3 1  4 j 3 :  1 1 1 1 1 K 

2 • ChloroeVylvinyl Ether UG/L 3 M I  S .  7 .  I I I I i i 1 K 
i i OicniO'OO'Ofi cm ethane UG/L 3 I 2 ! I : 0 : 5 1 K 

1 . 3 -  Q i c n i o r o o r o o y i e n e  UG/L 3 I 4 | 5 1 9 1 9 I  I  I  171 .  !  3  

•Methyl Eromide UG/L 3  I  4 I  4  I  1 1 3  I ! ! I I 1 1 K 
I 1 Methyl Chloride UG/L 3 1  4 l 4 i  I  I  a  I  I  I  I  l i l  K 

II 1 . 2 -  t r a n t  •  Q i e n i o ' o e r n y i e n e  

II 1. 2 OicnioroOentene 

UG/L 3 l  4 ! S I  4 i  5 i  I  I  I I ;  1  
UG/L 31 41 51 3 ! 5 

1. 3 Qicnlorooeniene UG/L 31 4l Si 51 5 1 I K 
1. A UC/L 31 4 , '  3, ? •  1 |  :  1 IK 

VALUE CCOINC RULES ANO 
REMARK COOES ON REVERSE 

21 
42 
11 

U 14 
44 4? 
14 >0 
ri 

4 0  4 l  
1* 

44  *  *  
? )  4 0  



Porm v w x - O l S  3 
4/83 

NEW JERSEV OEPAR r.u E N r  OP CNVIXONMEMUI. PROTECTION 
OIVISION Of WATEA RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

G ROUNO WATER ANALYSIS -  MONITORING WELL REPORT 

Page 2 

PLSASS rvi»5 Qf> "wrwrv sallpqimt?SH 
PACLLLTY NA.ME 

Unocal Chemicals . Cartprpt. N.l :SW 10 NO. 
1 MW-? 

LA8 NAME 
—NANfD—1 ahnraf-nripc Uanninnnrr Falls. NY 

SAMPLE OATE 
NJPOES NO. WELL PERMIT NO. TR. | .MO. | OAT 

[sj Ho lo \2 )6 lo 17 17J fira-b b I5 l5 13 l-CT |8 ) 9|o|2 jo |^ 
NJ LA8 CERT. NO. 

7 13 !4 1610 
T3 r 

WON USE 

0 
THE SCMEOULs INOICATSO 36LOW IS TO 36 OBSERVED PROM 

SCS3M/T '*(TH StCMED T-V*X Qt* 
SAMPLINC MONTHS 

j  i  » / >  :  ; « - aw ; •n u- 2 < 2 -? " i i 3 *' < iR a 2 a ANALYSIS UNITS PARAMETER VALUE 

X e 

Metnoxyenlor, Toui UG/L 3 9 4|8 0 
Meffiy'ent Slue Acr.ve Substances MG/L 3 3121510 
Nitrogen. Ammonia. Oiuolved NHj * NH, at N MG/L as N 0 I 0 I S i 0 ! 3 
Nitrogen. Nitrate Oiuolved MG/L as N 0 | 0 | S I I ! 3 
Odor T.O.N. 0 0 013 5 
oH Standard Uniu 0 10 | A 1 o I o 0I3 
Phenols. Total Recoverable UG/L 3  |  2  j  7  I  3  » 0  

! I Radium 225, Oiuolved Ps/L 0 19 15 10 13 
Radium 223. Oiuolved P c/L 3 | 1 f 3 f S j 6 
Selenium. Oiuolved UG/L 0 I I U,5 
Silver, Oiuolved UG/L 0 f I f 0 | 7 | S 
Sodium, Oiuolved MG/L 0 10 ! 9 i 3 ? 0 

2 

I i M , 
1X1 I 1x1 

Sulfate. Oiuolved las SO, I MG/L 010 i 9 j A ; s 

Total Oiuolved Solids (TOS) P°M 7 10 I 3 ! 0 ! 0 16 
Total C/;anie Carson (TOO PPM 0 OjSiSlO 
Total Organic Halogen (TCX! UG/L 7! 013; s! 3 
1oxaonene UG/L 3 I 9 14 | 0 10 

Tursidirr 

M 
NTU 0 I 0 I 0 | 7 ! 0 

Zinc .  O iuo lved UG/L 0 i T [ 0 : 9 I 0 

2. 4—0. Total UG/L 13 I 9 1 3 i 7 ! 0 

2, 4. S—TP, Total UG/L |3 [ 9 | 0 | 4 | 5 

M i l  I I 

! I 

VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

w 42 aa 
ii 14 
4 4  4 7  J9 40 72 73 

ig •» 5J 34 44 47 79 %0 



f o r ' n V W X - 0  I  5  A  
4/83 

GRo 

w  J E R S E Y  Q S ' A R T M g N T O P  E N V I R O N M E N T A L  P R O T E C T I O N  
OIVISIOM OP WATER RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

<0 WATER ANALYSIS - MONITORING WELL REPORT 

H.SASS ryp* 00 00>nt wtr» 3all0Ci<v~ 'S* 
P A C t L l T Y  name 

LA 3 NAME 
unocaL Chats: -.al farfprpf n.1 

,SN 10 NO 
MW-? 

NflNm Laboratories, Uappingore Faii^ ajv 

0 
NJPOES NO. well permit na 

sample oate 
r*. i  mo. | oat 

NJ 

NA LAB CERT. NO. 

ri fl ?< fj rl Jl I? Ifi ' I rl 4 5 kill-in 1819 to 12 |o I 7) \j I3 !4 16 io 
» » u 1: :: u it 

T H E  SCHEDULE INOICATEO 3 £ L O W  I S  TO 3E QBSERV so PROM Io i  R!R ' BI TO h 'R I or?! 
mo. t l  mo. yi. 

SV3MI7 WITHSICXED T-WX-OU 
SAMPLING MONTHS 

e • — — k*. 2 : • • A • ; 3 R W « • 
-  < 5 - ? - ? < W O Z A  

analysis UNITS parameter value 

M I M I M  elevation 0' too of well Citing witn CJO off 
(it toecified in **11 completion report) 

feet MSL: 
to nearest .01 N.N,I 

IX K Elevation of original ground level 
(u toecified in well comoletion resort) 

feet MSL: 
to nearei: .01 8 . 417 

X, Death to water taole from too o' eating orior to 
tamoli.no witn cao off 

feet: to 
nearet: 01 

3 2  5  4  5  

Oeoth to water taOle from original ground level 
prior to tamolino 

feet: to 
nearest .01 

7 2 0 1 9 6 9 
X i i i Arsenic. Dissolved UG/L at At 0 I 1 |0 10 |0 

Sarium. Oittolved UG/L at 3a 0 10 10 5 

Biochemical Oxygen Oemand • 5 Pay MG/L 0 0 3 10 

Cadmium, Oittolved UG/L it Cd 0 1 0 12 f 5 

XI X M C.hiorioe. Dissolved UG/L it CI a  2  2 1 9  I S  3i0 
Chromium, Oifiolved UG/L it Cr 0 | 1  0  3 | 0  

Chromium. Dissolved, rieaavaient Up/L it Cr 0 | 1 | 2 !2 jO 

Chemical 0*Y9en Demand (COO), Oifiolved MG/L 0  1 0 1 3  | 4 J  1  

Colifom GrouO N/100 ML 7 4 0 5 6 

Color Pt • Co 0 0 0 3 0 

Coooer. Oitsolved UG/L at Cu 0 | 1 10 | 4 j 0 

I I Cyanide. Total MG/L at CM 0 0 1 7  2 1 0  

E.ndrin. Total UG/L 3 I 9 I 3 I 9 I 0 

RLUONOE. OIFIOLVED MG/L it = 0 I  0  I  9  I  5  > 0  

Gross Alpna. Qitsolved Pc/L O i l  I  5  1 0  I  3  

Gross Seta. Oinolved Pe/L 0 3 5 0 13 

Hardneit. Total at CaCDj MG/L 0 0 9 0 0 

Iron. Oiuolved UG/L at P* 0 1 0  4  5  

jX Lead. Oittolved UG/L it 0 10 4 9 

Lindane. Total UG/L 3 9 1 7 8 2  
Manganese. Oisioived UG/L 0 1 1 0 5 5  

mxi MlfCurv. 0»tJO»*<2 UG/L 7 h ; a! 9 10 

VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

2 9  
4 2  25 (4 

22 2 4  
4 6  4 ?  
2 9  6 0  72 T2 

4 0  *  .  22 i-66 r 
7 9  \r. 



01 VISION OF WATER RESOURCES 

MONITORING REPORT - TRANSMITTAL SHEST 

PERMITTEE: 

NJPOES NO. R (  

•  © .  •  t  

; pcfltoo 

I Qi Of ?i 61 Oi 7i 7l 

''nocal Chesical 

Mil l8i8l ***** lOil I 8i9l 

Name 

Addrcu 1345 North Meacham Road 

Schaumburo. TL 60196 

FACILITY: Nvne llnnra 1 fhpmirale fHvieinn 

Addrtu R«in PnncauoU Ai/onnp 

fartprpt" CCctu*i iy1 Miririlpspx 

Telephone ( 201 ) 541- 4224 

FORMS ATTACHED (Indicate Quanrirv of Each) 

SLUOGE REPORTS- SANITARY 

• T-VWX007 • T-vwx-ooa • T-VWX-C09 

SLUOCE REPORTS • INOUSTRIAL 

• T-VWX-010A • T-VWX-0103 

WASTEWATER REPORTS 

• T-VWX-OTI • T-VWX-012 • T-VWX-013 

CROUNOWATER REPORTS 

| 1 |vwX015(A.3)| 1 [vwX-016 f 1 [VWX-017 

NPOES DISCHARGE MONITORING REPORT 

• E?A FORM 3320-1 

OPERA TUCG EXCEPTIONS 

OYETESTorG 

TB«RARY BYPASSING 

DISmFECnCN INTERRUPTION 

WONIIUWJBC MALFUNCTIONS 

UNITS CUT OF OPERATION 

OTHER 

(Detailmay "Yes " on reverse side 
in rpymp '""'i tpece.) 

NOTE: Tie "Hours Attendedat Plant" on the 
KKUJC ef sbk sheet must also be completed. 

YES NO 

• 5U 

• S3 

A ON 

• ON 

• EN 

a m 

AUTHENTICATION • I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this document and a3 zTSdiments and that, based on my inc-
of those individuals immediately responsible for oboining the information, I believe the 
submitted information rs true, accurate and ompiete. I am aware that there are signifies 
penalties for submitting false information irrrfudarg the possibility of fine and irr.prisonm 

LICENSSO OPERATOR 

Name (Printed) 

Grade & Registry No. 

Signature 

Da te  

PRINCIPAL EXECUTIVE OFFICER or 
DULY AUTHORIZED REPRESENTATIVE 

HunofPMf DarY1 W- DieEWechter 
Supervisor J^virorenental 
Affairs Title (Primsd) 

Signature __ 

O.te March 21. 1989 



farm vv»X -CI 7 
4/83 

Ngw jgssgv og»4«r\«gNr of environmental  ̂ ROTjcriON 
oivision 04 w« ter resources 

v**ter quality manaCcMEkt element 

GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

please tyaf o* a»wti»/w 3all/*0"vraf/v 

PAClUfY .MAMg Unocal Chemicals - Carteret. NJ Sv* iO NO MW-3 
0*3 namg NANCO 1 ahnratnripc - Uappinnprc F a 11 __MY_ i 

0 NJPQES NO. WELL PERMIT NO. 
SAMPLE OATS 
r.v | MO. | OAT 

NJ nln ?lfi o 1717 2l d 4) IB I5 fe 4 * i* n 12 

Tvie scneouLS INOICATSO seuow is TO re ossgavgo PROM 10 18 18 181 TO 10' 819121 
MO. YR. MO. YR. 

NJ LAS CERT. NO. 

jULAAI 21 

Sir3MIT WITH SICSSD T- V~«X Ot 4 
SAMPLINC MONTHS 

e -5 5 
A 2 3 

• m A ~ 
$ £ 4 i * •a 

ANALYSIS UNITS PARAMETER vALue 
e < s 

x xl 1 X 1 xl Speci f ic  Conductance umhos/cm 1 1 1 I7I8 Is 
1 1 1 II 1 1 1 1 1 1 II 1 1 1 

X 1 Ixl 1 Ixl 1 Ixl 1 Float ing Produce inches T r4c|a | ( l̂ sjs ItHah 11 > 8 
1 I I 1 1  1 1 1 1  1 1 1 1 1 1 1.1 1 

X 1 |X| 1 |X| 1 Ixl Tota l  XvLenes ug/1 II 1 1 1 1 1 I2|.|4 
I I I I I I 11 1 1 1 1 1 1 1 1 II 1 

M i l l  1  1  1  1  1  1 1 1 1 II 1 1 
1 1 I I  I I  1 1 1 1 1 1 1 1 1 1 li 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 
1 1 1 1 1 1 1 1 1 1 r 1 1 1 1 1 1 II 1 1 
1 1 ! 1 II 1 1 1 1 1 1 1 1 1 1 1 II 1 1 
1 II 1 I II II II 1 1 II 1 M |l 1 
1 1 1 1 1 1 1 1 1 1 1 M i l  II 1 II 1 
1 1 I II 1 1 II 1 1 1 1 1 1 M 1 U ' 
1 1 II 1 1 1 II 1 1 M i l  1 : M 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l i l l i ;  
1 1 1 1 1 1 1 II 1 1 M i l  M i l l !  
1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 I 11 1 i 
1 II ! i 1 1 II 1 1 M i l  i 1 1 1 ! 1 
1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 II M 1 
1 1 1 i 1 1 1 1 1 l 1 1 1 1 1 1 1 1 II 1 1 
1 1 1 1 1 II 1 1 1 1 M i l  1 1 II 1 1 1 
1 1 1 I 1 i 1 1 1 1 1 I I  I I  1 1 li 1 1 1 
1 1 II 1 1 1 1 1 1 1 II II 1 1 1 1 M 1 
1 1 1 1 1 1 1 I II 1 II II 1 1 i i ; > 
1 1 1 1 1 1 II II I II II II M M 1 

1 1 1 1 1 1 1 1 1 1 MM 1 1 i ! 1 M 
VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

29 22 24 40 41 
42 44 47 22 24 
22 29 40 44 47 
II 72 72 71 so 



•I _ M n n *!*» JgAftT 0c» awtwiwt 0» (mvikonw(VTAL r*oncr 
dj%x 12 

OlVlllON OH WATIA HUOUlPCtJ 

watik ouAurnr uamaciuikt i l imswt 

GROUND WATER ANALYSIS -  MONITORING WELL ~£PORT 
ACID, BASE/NEUTRAL ORCANIC COJCPOUNUS 

Pt,TASe Trrt 0' P'tNTmrT* mmiMTHH 

HACIUTY MAJHf Unocal Cheaicals -  Car teret ,  NJ 
5« 10 MO. 

MW-3 
LAC .1H( 

NANCO 1 ahnratnries - Wanainners Falls. NY J 
•urges mo. t r ruu naurr  mo. 

sax7li oats 
t*. i  mo. |  oat 

Iu] *j|o b I? le b bUl pDffllHIHg [8|9jo|2|o 

7MI scmtsulx imoicatid SSLOr b to St omcxvto h*ou |0|8|8|81 TO |0 f8m 
no.  rx .  h q .  I I .  

•ulascsht. mo. 

zvtMTT vrrn sresro r r*r-ot4 
tAMHkWO MONTHS 

i i 
AXAim UNITS PAfUAimft VAXUT 

i 
i 
£ 

K Chrrseo* »g/l M3 2 1 0  
Dlbentanthracerie ug/1 4 5 5 6 
1,2-Dlch lorobeaxene ug/1 4 5 
1,3-Dich lorob«mene ug/1 4 5 6 6 
2,4-Dich lorob«men« ug/1 3 4 3 7 1 
3,3 ' -Dich lorobeaaid ine ug/1 314 613 

n 
Diethy l  Phtha late ug/1 3 4 3| 3 

IT Diaethy l  Phtha late ug/1 3 4 

ill Di-n-butv l  Phtha late ug/1 3 9 l l  l f o  LL 
2,4-Dlr.ltrotolulene ug/1 3 4 6' 1 1 
2,6-Din i t ro to lu leae ug/1 3 4 61 2 6 
Dl-a-octy l  Phtha late ug/1 4 519 
1,2-Di?her .y lhydrax iae ug/1 4 314 

I ! Fluorantheae ug/1 3|7 6 
hi Fluorene ug/1 3 4 3 8 1 

11 Hexachlorabe-rxene ug/1 3 9 7 0 0 
I- M i l l  Hexachlorabutadieae ug/1 3 4 31 91 1 

I I Hexachlaracyclcycr.tadleae ug/1 4 31 8 6 
ll MlTT RexaeMoraethaae ug/1 3 4 3 9 6 I i 

T 
ladenooTrene ug/1 3 4 
laoahoroae ug/1 

4|0|3 
4| 0| 8 

14 Kaahthalene ug/1 61 91 6 

H V i f rabe- ;ene ug/1 4| u\ 7 

I I 
W-V< ug/1 4 4 
K-Vt ; ra»3dl -a-proaTl rs lne ug/1 

jII 
3 4 4| 2| 8 

n TT 

H-Kltraa adlpher.ylaalae ug/1 

Pherur . threae ug/1 

Pyrene ug/1 

3 4 
314 
rtr 

4| 6| 1 

1,2.4-Tr ich lorob«nxeae ug/1 
4 !6 |9 

PI4 ill!. 

i_L 
i I 

VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

» 42 
II *4 

I! 14 44 47 M 40 ft 71 

40 «1 II 16 M 
ft to 



fmrm V"*rX-017 
US3 PI 

MCY* /e*s£Y ocaatuctt o* *<*v«powwi«KT*t^orri^TION 
OlVUlON or WATI* ftUOUMCU 

watia cuAtnnr mamagcmcwt ilimcmt 
GROUND WATER ANALYSIS -  MONITORING WELL REPORT 

ACID.  BASE/NEUTRAL ORCAHIC COMPOUNDS 
rLtASr TYPt Q* >*<KT WITH tALLKJ 'VT PtM jjy, ,0 XO. 

AACIUTY HAA»4 

]u] K-r n to 12 16 lo 17 l7j j2j6j-EIi 

-na SWUUU INOICAHO IIUW « TO II OMMV13 MOM IMI M TO MO. T*. 

submit vrrrr sicked r- r*z-ou 

VAuUfi COOING RULES ANO 



OPERATING EXCEPTIONS OETAILEO 

HOURS ATTENOeO AT PLANT Montft I I I Yttr I 1 I 

0«y of Montft 1 2 3 4 K 6 7 8 9 10 11 12 13 14 15 16 

Liccntcd Op«r»tor j I 
Otfien 1 1 1 1 1 

0«v of Monft 17 18 19 20 21 22 23 24 25 2S 27 23 29 30 31 

Lieemcd Oe«ritor 1 1 1 1 1 
Otneri | | | | | I I 1 1 1 1 1 II 



form VWX-OIS 3 NEW JERSEY OE.s*RTHENT Of ENVIRONMENTAL PROTECTION p, 4/83 OiviSlON Of WATER RE3CURCS5  ̂
WATER QUALITY MANAGEMENT ELEMENT 

GROUNDWATER ANALYSIS -MONITORING WELL REPORT 

PLSASS TY*S Of P*INT WITH BALLPOINTff/V 
Facility NAME 
LA3 NAME 

Unocal Cheaicals - Carteret. N.l 
SW iQ NO. jSW IC MW-4 

NflNfn I flhnrflfnrips, Uappingers -Falls. NY 
SAMPLE OA7E 

NJFOES NO. WELL PERMIT NO. YR. | MO. | DAY 

[s]  NJ |Q lo |2 16 [p >7 17J 1^21 6Hol 8l si si '̂(71 1819 >0 >2 |ol7 

NJ LAS CERT. NO. 

7 (3 14 16)0 
*3 T. 

THE SCHEOULS INOICATEO 36LOW IS TO SE OSSEAVEO PROM I 0|I 8| 8| 8) T(] |0|8|9|2J MO. T A. MO. YR. 

submit yiTffsrc.vEO T-vwr-ou 

SAMPLING MONTHS 
• J • a. 3 * 2 a ANALYSIS UNITS PARAMETER 

< 
2 

VALUE 

Methoxychlor. Toul UG/L 3  1 9 | * 1 3 1 0  {  |  

Methylene Slue Active Substancei MG/L 3 I 3 ! 2 I 5 0 
Nitrogen, Ammonia. Oiuolved NHj * NH4 as N MG/L as N o  |  o  |  s  I  o !  a  I I 
Nitrogen. Nitrate Oiuolved MG/L as N 0 0 6 1 3 

I I Odor T.O.N. 0 ! 0 10 ! 3 | 5 a i SH Standard Units 0 0 a i 0 I 0 . I ol 6 
Phenols. Total Reso*eraeie UG/L 3  [  2  |  7  1 3  1 0  I I 

I M I I  Radium 22S. Oiuolved Pc/L 4  19  I  5  10  i  3 

Radium 223. Oissoived Ps/L 3  I  3  6 1 6  

I I Selenium. Oiuolved UG/L 0 I t 1 a | S 
Silver. Oiuolved UG/L oji la17|s 
Sodium, Oiuolved MG/L 0 0 9 I 3 ' 0 

A 

Sulfate, Oiuolved (as SO«) a Total Oiuolved Solids (TOS) 

MG/L 0 I  0 i  9 j  a 6 

PPM 7  ( 0  I  3  1 0  : 0  41813 
Total O/ganie Caroon (T0C1 PPM 0 I 0 I 6 | 3 I 0 

Total Organic Halogen (TOX) UG/L 7 ; 0 j 3 I S i 3 

1 a*aonene UG/L 3 {9 | A 10 | g 

1 urdiditv NTU 0 ! 0 | 0 ! 7 ' 5 

a Zinc ,  O iuo ived UG/L O h  0 ; 9 . 0  

2. a—0. Total UG/L 3 I 9 I 3 I 7 ! 0 I I 
2. A. 5—TP, Total UG/L 31910(4,5 I I 

I I 

I I 

I I I I I 
VALUE COOING RULES ANQ 
REMARK COOES ON REVERSE 

IT 42 54 II 

iTT* 46 «r 59 40 72 :z 

4U * I 
5 2  5 4  
6 4  4 7  
79 40 



f o r m  V W X - 0 1  S  A  A/83 

GRL 

w JERSEY OE '»STMENT 0> ENVIRONMENTAL PROTECTION 
OIVISI ON Of WATER RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

'0 WATER ANALYSIS - MONITORING WELL REPORT 

PLSASS TYP* OP 'PINT WITH 3AUUPCIW" . ' fH 

F A C I L I T Y  N A M E  
UNOCAL CHES.* -.AL PARF-PR-PF- M.L 

, S'W 10 NO 
MW-4 

LAS NAM* 
NANfO Laboratinrips Mappingprc Fallc mv 

NJPOES NO. WELL PERMIT NO. 
SAMPLE OATS 
TR. | MO. | OAT 

0 NJCdHZ3Zd33 I2 I6 1-|0 18 |5 |5 tSl-TTl I 8l 9I0I2I0I7 
is (1 i« ir :: 

THE SCMEQULS INOICATCO SELOV* IS TO 3S 08SERVS0 PROM I 0' &l 8' 8| TO P l8 |9 l2 I 
MO. TV MO. YK. 

SC3MJT WITH SIC SEP T-WX-OU 

NJ LAB CERT. NO. 

\j b k 16 !o 
21 IT 

SAMPLING MONTHS 
N -f M •' k> S k * 7 J » ti 5  •  j  a « 5 " S 3 y « o *  ANALYSIS UNITS PAAAMSTCA VALUS 

ft ft X Elevation of too of well citing witn cap off 
(it toecified in well completion reoort) 

feet MSL: 
to nearett .01 fl fi 

ft 
ft k Elevation of original ground level 

(at toecified in well completion reoort) 
feet MSL: 
to nearett .01 9 3 

ft K $ Oeoth to water table (rom too of eating prior to 
tamoiino wttn eao off 

feet: to 
nearett .01 

3 2  C 4 6 2 6  7 

K X Oeotfi to water table from original ground level 
Brior to tamolinc 

feet: to 
nearett .01 

7 2  0 1 9 
3 2 9 

1 IX! 1 j 1  1  1  Artenie. Oittolved UG/L at At 0 1 1  | o  l o  f 0  II 1 1 1 1 

1  !  1  1  1  1  I I  I I  1  Barium, Oittolved UG/L at 3a 0}  1 1010 [ 5  1 ! 1 1 1 1 

M i  1  M  M  Biochemical Oxygen Oemand • 5 Oav MG/L 0 10 (3 [ 1 0 1 1 1 1 1 1 

M  M  M  M  - M  Cadmium, Oittolved UG/L at Cd 0 1 0 12 15 1 II II 1 

X I  1  I X  M X  1  I X  1  Chlorioe. Oittolved UG/L at CI 8 12 12 ! 9 | S I 141819 iO 1 0 

M  M  M  M  1  M  Chromium. Oiuolved UG/L at Cr O i l  J O  ( 3  | 0  1 1 II 1 1 

M  M  M  M  M  1  Chromium, Oittolved. Hexavalent Up/L at Cr 0 11 1 2 ! 2 10 II 1 1 1 1 

M  M  M  M  M  I - Chemical Oxygen Oemand (COOl. Oittolved MG/L 0 10 13 |  <  j  1 | | II 1 II 

M  M  M  M  1  1  Col i form GrouO N/1 CO ML 7 14 10 15 | S I | | | | | 

M  M  M  M  M  1  Color P: • Co 0 1 0 1 0 !  a )  0  

M  M  M  M  M  I  Coooer, Oittolved UG/L at Cu o h  | o ! * | o |  1  I  I  1  1  1  

M  M  M  M  M  1  Cyanide. Total MG/L at CN 0  f o  1  7 1 2  l o  1 1 1 1 1 1 

M  M  M  M  M  1  Endrin. Total UG/L 3 19 1 3 i 9 10 1 1 1 1 II 1 

M  M  M  1  M  M  nfuortde. Oiuolved MG/L at = 0 10 19 1 5 10 1  I I  1  I ' l  

M  M  M  M  M  I  Grstt Aiona. Oittolved Pc/L o i l  1 S  1  0  1  3  1 1 1 ! 1 1 

M  M  M  M  M  Grott Beta. Oiuolved Pe/L 0 | 3  s | 0 1 3 1 1 1 1 II 

1  M  1  M  M  M  Hardnett. Total at CaCOj MG/L 0 10 19 10 10 1 1 1 1 1 1 

M  M  M  M  M  1  Iron, Oiuolved UG/L at Pe 0 1 1 1 0 !  d  |  s  |  1  |  I  I  1  1  

J MX] M 1  M  1  Lead. Oittolved UG/L at Pb 0 1 1  | o I * 1 9  |  |  |  |  I  I  

M  M  M  l 1  1  1  Lindane. Total UG/L 3 1 9 1 7  | a  1 2 1  |  I  |  |  I I  

1  1  1  1  1  1  1 1  Manganese. Oittolved UG/L 3 1 '  1 0  j  5  1 5  |  |  I  I  I  I  I  I  

^  1  x )  I  1  ,  M i l  Merevrr. Oiuolved UG/L 7 1 1 1  a !  9 1 0  1 II II 1 
aQ • . 

VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

4 2  
iA 
44 

44 4? 
S9 50 72 72 

JJ 
44 4" 79 1C 



Pgrm VVN*-016 «/a3 NEW JERSSV 06" YMENT OB SNVif ONMgNrAU "or»cr:CN 
OIVISION OB WATER RESOURCES 

WATER OUACiry MANAGEMENT ELEMENT 

GROUNO WATER ANALYSIS -  VOLATILE ORGANICS REPORT 

PLgASS TYPf a* »9INTWirH aAt,l?<3IMT 
PACIUTy NAME 

UnocalCher . ica l  -  Car teret .  NJ 
,i%v iQ i»0. 

MW-4 
LAA nam? 

NANCO i jhnraMriflf Waooinopr Falls. NY 

NJPOES NO. WELL PERMIT NO. 
SAMPLE OATE 
r*. i MO. | OAf ..J LAS CERT. MO. 

E Njl nl nl ?l fil nl 7I j | 2| 6|-| 0| 8j 5l 5) -̂{7] (8)9)01 2| 0) 7| I 7N a! d ri 
l S * 9 T» 27 27 ZJ 27 

THE SCHSOULS INOlCATSO 36LOW IS TO SE OBSERVES PROM 1 Q 8 8 8 TO |0 l8 19 I 2 ! 
Ma TIL MO. YA. 

SUBMIT yJTHS(CSED T- WX-014 
VI X SAMPLING MONTHS 5 

e J 5 • > c J # » 5 » ANALYSIS UNITS PARAMETER VALUE 
- ; J s < s - 3 - ? - < ( 3 o z o  

X 1 IX X 1 X 1 Acrylonitrile UG/L 3 | « | 2 |  '  I S  1 II 1 12l 5 K 

1 1 1 1  1  I I !  1  I I !  1  3en«ne UG/L 3 14 10 i 3 10 1 | 1211 | 010 

1 1 1 1 1 1 1 1 1 1 1 Bromoform UG/L 3  j 2  j  110  |  4  1 1 1 11 10 10 K 

1 1 I 1 1 l l l l l l  Carbon Tetrachloride UG/L 3  |  2 1 1 J  0  I  2  1 ' 1 n 10 J O  K 

1 1 1 1 1 I I  M i l  Chlorooenlenc UG/L 3 | A  ] i o i i  1  1  1 4 1 6  l O  1  0  

1 I  1 1 1 1 I I  M i l  Chlorodibromoetnane UG/L 31  4  I  3 | 0  1  5  1 I 1 111010 K 

1 1 I I I  1  1  1  1  I I I  1 Chloroform UG/L 3 j 21 1 | 0 | 6 i i i nioio K 

I I  I I  M  I I I  1  I N  1  1 . 1 -  O i c m o r o e t r u n e  UG/L 3 1 414 19 I s  1  1  1  1 1 1 0 , 0  K 

i l  1  I I I  I I  1  1  I I I  1  1 . 2 -  O i c r . l o r c e t h a n e  UG/L 3 1 4  ' S  1 3  I  1  I  :  1  •  1 !  0 1 0  K 

1  1  1 1 1  1  1  1 1  1  1  1 !  1  I. 1 • Oiehloroethylene UG/L 3 1  4 1  s  I  0 !  1  1  1  1  j  1 1 0  i O  K 

I I  1  I I I  1  I I I  1  I I I  1  1 . 2 -  O i e n l o r o o r o o a n e  UG/L 3 I  4  I  s  1  A  1  1  1  1  1  1 1 1 0 1 0  K 

I I  1  I I I  1  I I I  1  M l  1  SthvlbenMne UG/L 3 1 4  | 3 1 7 1 1 1 1 1 111010 K 

I I  1  I I I  1  1  I !  1  I I I  1  •Methylene Chloride UG/L 31 4 j  4 1  21 3 I 1 1 121910 
I I  1  I I  1  I I !  1  I I I  !  '. 1. 2. 2 • Tetracntoroetnane UG/L 31 41 5 ; l • 5 i 1 I 1 11010 K 

I I  1 I I !  1 1 11 1 I I I  1 Tetracnioroethyiene UG/L 31 4141 7; 5 , ! 1 11100 K 
1  1  > M  I I I  1  ;  i  1  1  Toluene UG/L 3  1 4 10 1 I  2  6 8 1 0  0  

I I  !  i l l  1  i l l  1  M i  1  1 . 1 . 1 -  T n e n l o r o e t n e n e  UG/L 31 41 5; 0 ' 5 I ' l l  i  2  1  

I I  1  I I  1  1  I I I  1  M l  1  1. 1. 2 • Tne.nloroetnane UG/L 3  i 41 S i i I i I i • ; 10 0 K 
1 1 11 1 I 1 II 1 1 II 1 T ricniaroethylcne UG/L 3 1  9  i  1 1 3  :  0  ' i 1 1 110 1 0  K| 

I I  1  I I I  1  I I I  1  I I I  I  Vinyl Chloride UG/L 3  i  9 1  1  '  7  5  '  i I 1 1 1 0 : 0  k I  

I I  1  i l l  1  I I I  1  I I I  1  Acrolein UG/L 3 1 41 2 1 1  •  a  M M  1 2 i 5  Kl  
1 1  1  i l l  I  I I I  1  I I I  1  Chloroe thane UG/L | 3 I •» 1 3: l i I 00

 
1  

I I  1  I I I  1  I I I  1  I I I  1  2 • C.hloroevylvinyl Ether UG/L | 31 a  | 5 i 7 6 1  i  i  I  1 i  O i O  Kl 

I I  1  I N  1  I I I  1  M l  1  0 i en i o r o or om cm e :."un e UG/L 3  1  2 1  1  i  3  •  S  i I l i 11 OiO Kl 

I I  1  I I I  1  I I I  1  1  i l  1  1 . 3 -  Q i f c n l o r o a r o o y i e n e  UG/L 3 1  4 1  s  |  9  i  9  I 1 1 1 11010 K 

I I  1 1  I  I I I  1 I I I  1 •Methyl Erormce UG/L 3 | 4 | 4 |  i |  3  I ! ! 1 110'O K 

I I  1  i h  1  I I I  1  I I I  1  Methyl Chloride UG/L 3 1  4  i  4 1  1 1  3  1  1  I  1  1 1 0 , 0  K 

I I  I  1  1  !  I  i l l  i  I I I  I  1 . 2 -  t r e n i  •  Q i c n i o r o e t n y i e n e  UG/L 3l 4| Si 4 1 S i 1 | I 1 1 0 ;  0  K 

K I I  1  I I I  1  1  I I  1  I I I  1  1. 2 Oicniorabentene UG/L 3 1  4 | S i j  !  5  < ! I 1 11 010 
K 

K 

I I  I  h i  i  i l l  I mi i  1. 3 O'cmorooen:ene UG/L 31 41 Si 51 3 , ' ' I 11 0 * 01 K] 
I I  1  i : i  i  l  i l l  I  I  i  1 4 Olcniorocents-»e | UG/L 31 a ! 5, 7' 1 | 1 | 1| Oi OIK | 

:» JJ i* »o .i 

VAL'JS COCING RULES ANO il ij j? 
REMAflK COOES ON RSVSSSe " 



MONITORING REPORT - TRANSMITTAL SHEET 

PERMITTEE: 

NJPOES NO. 

1 0 i Q l ? i 6 i n i 7 i 7 <  

' 'nocal  Cheoica l  

; nemoo 
«o. 

n 11 1 8 |8<  T>w | 0 ,1  18 ,  9 [  

Nine 

Addreu 1345 Nor th  Meacham Road 

Schaumburo. Tl 60196 

FACILITY: Nan. llnnra 1 fhpmiraU niuieinn 

Addrtu —RIO Pnncpupl f fluonuo 

Cartprpf (Covinry 1 MiddlPSPX 

Telephone f 201 1 541- 4224 

YES NO 

n CP 
• E 
a (D 

• CD 

• S3 
• S3 

FORMS ATTACHED (Indies re Quantity of Each) 

3LUOGE REPORTS • SANITARY 

• T-VWX-007 • T-VWX-008 • T-VWX-CC9 

SLUDGE REPORTS • INOUSTRIAL 

• T-VWX-010A • T-VWX-0108 

WASTEWATER REPORTS 

• T-VWX-011 • T-VWX-012 • T-VWX-013 

GROUNDWATER REPORTS 

• VWX-015(A.3| a VWX-016 a VWX-017 
NPOES OlSCHARGE MONITORING REPORT 

• EPA FORM 3320-1 

AUTHENTICATION - I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this document jndaB arrachments and that, based on my incr-
of those individuals immediately responsible for obtaining the information, I believe the 
submitted information is true, accurate and cuuvpxets. I am aware that there are signifies 
penalties for submitting false information mduting the possibility of fine and imprisorr-

OPEHATtaaQ EXCEPTIONS 

OYETESrorS 

TE*iJMjnr BYPASSING 

otsmFecracM INTERRUPTION 

MONU JHaaC MALFUNCTIONS 

UNITS CUT OP OPERATION 

OTHER 

(Detaileery Kes" on reverse tide 
in i ,I'P» •.» i i i space.) 

NOTE: Tie 'Hours Attended at Plant" on the 
• ef this sheet must also be completed. 

LICENScO OPERATOR 

Name (Printed) 

Grade & Regittry No. 

Signature 

Date 

PRINCIPAL EXECUTIVE OFFICER or 
OULY AUTHORIZED REPRESENTATIVE 

Ntm.(Pn„Bj Daryl W. Dierwecfater 
Supervisor Biylrnrenpnt-al 
Affairs Title fPrin 

Signature __ ̂  : -s- 3" L1 A' \ L tx-V h~\ 

Date March 21. 1989 



Porm VWX017 
4/S3 

NEW JERSEY OEPARTMENT QP viACNMEN TAL "*ar; "ION 
OlvtSION OP V*A TEA RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

GROUND WATER ANALYSIS -  MONITORING WELL REPORT 

H.SASS rv»f Q* A P I N T iv iru BALLPOINT»*N 

Unocal  Chemicals - Carteret .  H. I  |SW 10 NO 
MW-4 

NAfO I*hnratnrio< . Uappingorc Fallc uy 

NJPOES NO. WELL PERMIT NO. 
SAMPLE OATE 
r*. | MO. | OAT NJ ma CERT. NO. 

0 NJI.Q IQ I? '6 'Q SzHzj fiTslH oi si 5l si si-fil LS|9|O|2 jo \l I (T77 
1 1 * U IT 22 13 d.fl JT 

TicM USE 

• 23 

tvie schedule inoicateo 8elow is to te observed prom I 0' 8l 8i 8) T0 lo 18 19 <2 I 
MO.  r* .  MO.  r* .  

SAMPLING MONTHS 

SUBMIT WfTH SIG.VED T- rv.f-Ot 4 

A ' 

xj 
i I i 4 4 4 J = 5 * ® o z-a ANALYSIS UNITS PARAMETER 

I ixi I ixi I nrr 

VALUE 

Speci f ic  Conduccance umhos/cm |7|2|7 

id I lid I lid I lid 
I I I I I I I I I I 

id Mid I lid I Ixi 

Float ing Produce inches |0 
I I I I. I 

Tocal  Xv lenes ug/i I  1|1 |0 |0  
I I 

11 I I 

I I I I I 1 1 I I I 
I I 

M ! I ! I 
I i I I I 

I I I i I I I I I i I 1 I 

< •» I I 

I I I I I I I 
! ! I I I 

I I I I I I 

I I M i i 
I M i l  

VAL'JS COOING RULES ANO 
REMARK COOES ON REVERSE 

a 42 
u 

22 24 44 47 39 <0 71 T2 

40 4L 
3 3  3 4  44 47 :*> 30 



WWW VWX-017 

T 2  

NfW JgHICT Of»A*Tu|VT 0* (MVI*OMU(VTAL PHOTICT I 
OIVlSiQM 0» MATCH HUOwiHCU 

WATCH QuAimr UAMAGCMCNT ILIWCMT 

GROUND WATER ANALYSIS -  MONITORING WELL " iPORT 
ACID, BASS/NEUTRAL ORCANIC COMPOUNDS 

niASt Trrt o* flNTWTTH tAllPQlHT UN 
IACIUTT MAJAC Unocal  Cheaica is  -  Carteret, NJ 3n 10 MO. 

MW-4 
LAC . 

NANCO 1 ahnrafnr ips -  Wapningpr* ;  Fa l ls .  NY 

•CWOCC MO. WILL n*nrr MO. 
gAJMPLl OATt 
T*. ( MO. I DAT 

5 "nj{q b \i Is b bUl ÊHq Is Is Is y~g ^MohioM bhlaMfll 

MJ LAI CUT. MO. 

~TMZ SCHCBVUl IMOtCATSO I CLOW S TO II OUCHVXD IHOM to* ftt 8I8> TO h « b V I MO. TX_ MO. XA_ 

svimit vrrnstcyiD r-rvz-on 

t i i i U H H i i  
KT 

AAULLTB1 wm lAiAiimx VA1LTX 

X Chryaene ug/1 A !  3 1  2  
A I  5 f  S f  6  

TT 

T 
D lb  en .2 anthracene ug/1 
1,2-DlchIorobenzene ug/1 4 5 3 
1 ,3-Dlch lorobenxene ug/1 3 A 5  6 6  
1 .A-Dich lorobenxena ug/1 3 4 T 
3,3 ' -Dich lorobea2id ine ug/1 FT 

ETT Diethy l  Phtha late ug/1 
Disethy l  Phtha late ug/1 

Dl-n-butv l  Phtha late ug/1 1 0 3 9 1 
3U| 6 l| 1 2 ,4 -P in l t r a to lu lene  ug/1 

2,6-Dln l t ro ta lu leae ug/1 3 4 6 |  2  6  

I I Dl-a-ocsyl  Phthalate ug/1 4  5 | 9  6  I I 
1,2-Dlpher .y lhydrax iae ug/1 3|4 6 

P luoranthene ug/1 4 3 |7 |6  

Pluorene ug/1 3 4 3 3 1  

Eexachlorobe-nxene ug/1 
ug/1 

31 9 7|0 
I I Hexachlorabutadieae 9 1  11 

BexachlaracTcleper . tad ieae ug/1 3  (  A !  31  8 |  6  

I I RexacMora ethane ug/1 31 A |  31 91 6  

IadenooTrme ug/1 3|  4 A|  0 |  3  

J_ Iaoahoroae ug/1 4| 0| 8 
I I n Naphthalene ug/1 3 4 6l ?! 6 

-SiSTubtr.igr.g ug/1 4 |  « |  7  n Ug/1 . 
V-Mtt raaadl -n-proaTl ra lne ug/1 

2U 
4  4 |  2 j  8  

H-Kl t rosadlphcr .y  las lac ug/1 
11 

31 3  
Phenar . threae ug/1 4I *1 61 1 

Prrene ug/1 U >6 | 9  I L L  
1,2,4-rrichlorobeaaeae ug/1 

VALUE CSOING RULES ANO 
REMARK COOES ON REVERSE 

n 41 14 
ME 

II U 44 47 
M CO 71 71 

40 4! 
IJ 14 «c r TV tO 



VWX-Q17 
uo PI 

NO* OC»ANTUC vr or INV'MQNMCVTAI. r* on ction 
OlVISlO* 0* WATCH huoukcu 

WATCH quality UAMAGIMCMT ILIWCNT 

G R O U N D  W A T E R  A N A L Y S I S  -  M O N I T O R I N G  W E L L  R E P O R T  

A C I D ,  B A S E / K E U T R A L  O R C A N I C  C O M P O U K D S  

H A C J U T Y  L'nocai Checitai - Carteret, NJ M W - 4  

LA* MAMI NANCO Laboratories - WanninflPrs F*11< MY 
SJLMYLl DATI 

MJTOCI NO. WILL rtHwrr NO. re. | wo. 

Iu] Njjp }p 12 (610 (fTT - 0  8  

OAT MJ LAI CCHT. NO. 

jUU-g ^aiouiom pkBp) 

tni scxiduli inoicatxo »iu0** 8toh oixihvco chou lOl 8l 8l 8l to b R lq '? I 
Ma TA MO. TJL 

st/3mit +rm siesta T-rvj-on 
AUMLW3 MOWTKX 

i i i i i U J A l U  
UNITS rAAAMmx 

ncu LSI 

0 

VALUC 

T<1 E EH •2rCMgrg?fr-gl 
2.A-Dlch loronhenol  

ig/l 
ug/1 

A 1 S I  3  I  6  

6 l o l  l  I I 
2,A-Dioethylpbenol  ug/1 A  1 6  f  0 1  6  

2,6-Din i t ro-o-cre«ol  ug/1 7  1 6  1 0 1  3  

Trm 2,  A-Dtnl t ronhenol  ug/1 6  1 1 1  6  

11 2-Ni t roohenol  ug/1 5  1 9  1 1  

A-Hi t rophenol  ug/ I - A  6  A  9  

p-Chloro-s-ereaol  ug/1 A j A | 5 | 2  

Pentachloronhenol  ug/1 9 | 0  3  I  2  

Phenol  JiSZl A  1 6  1 9  I  5  

2.  A,6-Tr l ;h lsr3ohenol  LiZl 3  | A  1 6  I  2  |  1  

jixlX- 1k I? 'n' 1 
Acenarhthv lcnc ua/1 3  I A  1 2  1 0  I  0  
Anthracene ug/1 A  2 1  

B enr id ine ug/1 9  1 1  I  2  I  0  I  I -
lentar . thr icene ug/1 3  A  |  5  I  2  !  6  

Ber.xopyren*  ug/1 2|^i2|4E 
3.A-Beneofluorantbene ug/1 3 | A | 2 ^ 3 | 0  

Ben2onery lene ug/1 3  |  A  1 5  |  2  !  1  

Benin 5 luoranthen* ug/1 3  U  1 2  I A  |  2  

Bit(2-chlorncthoxy)=cth*3* ug/1 3 ( A | 2  | 7  | 8  

B l«(2-ch lornethy l )  Ether  ug/1 3 |  A 12 17 13 

B l«(2-ch l ro l«e?mpyl )  Ether  ug/1 3  A  ( 2  |  f l  1 3  

31s(2-ethy lheyy l )  Phtha la t*  ug/1 9 11 10 10 
A-8rc=cphenyl  Ether  ug/1 3|A|6|3|6 

Butv lbenrv l  Phtha late 

1 

ug/1 

•Ug/1, 
3 | A 1 2  i 9  1  2  

Phe-v l  Ether  ue/1 
3 ' a M  
3 | A I 6 I A I 1 I I II 

I 
VAUJE Ct-OING RUL£5 ANO 

19 
41 
44 

<1 
44 
44 

4t 40 
4 J 44 
44 41 



OPERATING EXCEPTIONS DETAILED 

HOURS ATTENOEO AT PLANT Mono I I I Ytar I I I 

Oay of Montfi 1 2 3 4 c 6 7 8 9 10 11 12 13 U 15 16 
Licensed Operator 1  1  1  1  

OOen 1 1 i 1  1  1  1  1  

Oay of Mono 17 18 19 20 21 2 2  231 24 2 5  2 5  2 7  2 s |  2 9  30 31 
licensed Operator 1  1  1  1  1  

Otftert | I I | | 1  1  I I  f  I I  |  



Fotm VWX^I S A 
A/ S3 

GRo 

W JERSEY 0EF*R7M£NT 0* ENVIRONMENTAL FROTJ.—ION 
OIVISION OF WATER RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

'0 WATER ANALYSIS - MONITORING WELL REPORT 

Pt.£AS£ TYPS Q» *9INT vtirn JALLRO'iV-'E.V 
FACIL ITY  NAME 

LAS NAME 
Unocal Chea.* -.al Cart-prpf N.I 

,SW |Q NO 
MW-6 

NANfO Laboratnrips, Uappingprc FaUg 

0 
NJFOES NO. WELL FERMIT NO. 

NJ 3_d2222j 2 6 

SAMFLE OATE 
TE. | MO. | oay 

lii 

Ni LAB CERT. NO. 

0 18 1515 [ 7 j-f7j [8|9lo 12 lo I 71 >7 b k !6 !o 
23 n 

WQW use 

• 
THE SCHE3ULS INOICATEO SSLOw IS TO 3S OBSERVES FROM |0 l8 18 |8 | tQ I Ol 8| 9l 2l 

MO. YE. MO. YE. 

SUBMIT wrm SIGNED T-WX-OU 
SAMFLING MONTHS 

i  •  •  a "  5 - =  3  —  w a  *  • v w 2 < S - 3 - 3 < t n O Z a  ANALYSIS UNITS PARAMETER VALUE 

K Elevation of too of well eating witn up off 
(at soccified in well completion reoortl 

feet MSL: 
to nearett .01 . fi JL 

X Elevation of original ground level 
(at taecified in well completion reoortl 

feet MSL: 
to neirwt .01 8 . 8 4 

a 
Oeodi to water uble from too o' eating prior to 

tamolina witn eao off 
feet: to 
nearet: 01 4 1 .  4  0  

K Oeotn to water table from original ground level 
prior to umoling 

feet: to 
nearest .01 

72 Ul. 
Artenic. Oittoived UG/L at Aa oh to lo lo I I 

I I Barium, Oittoived UG/L at 3a oh olols 
Biochemical Oxygen Oemand • 5 Oay MG/L 0 | 0 | 3  1 1  | 0  

Cadmium. Oittoived UG/L at Cd 0 1 0 2 5 

2 Kf E Chloride. Oittoived UG/L at CI 8 2 2 9 5 1 lo lo 
Chromium, Oittoived UG/L as Cr 0 | 1 0 3 | 0  

Chromium, Oittoived. Hexavalent Up/L at Cr 0 [ 1  |  2  I 2  i 0  

Chemicjl Oxygen Oemand (COO). Oittoived MG/L 0  [ 0  1 3  | 4  I  1  

Col i form Grouo N/1 CO ML 7 4 0 15 16 

Color P t - C a  0 0 0 8 0 

Coooer. Oittoived UG/L at Cu oh |o!A|o 
Cyanide. Total MG/L at CN 0 10 I 7 | 2 I 0 

Sndrin. Total UG/L 3 I 9 I 3 I 9 I 0 

Fluoride. OiuoNed MG/L n = 0 I 0 ! 9 I 5 ' 0 

I Grott Alona. Oittoived Pe/L O i l  I  5  I  0  I  3  

I I I Grott Beta. Oisolved Pc/L 0 I 3 5 0 | 3 

Hardnett, Total at CICCJ MG/L 0 0 9 0 0 

Iron, Oittoived UG/L at oh oh s 

X EI Lead. Oittoived UG/L at ?b 0 10*9 

I I Lindane. Total UG/L 3  9  7  I B  2  

Manganete. Oittoived UG/L 0 10 5 6 

K Mff-urv. 0i»Olv«d UG/L 7 } I ! a ! 9 J 0 

VALUE CCOlNG RULES ANO 
REMARK COOES ON REVERSE 

29 42 11 il 

22 I* 46 4? 19 60 72 72 

40 • . 
13 14 
6 6  6 7  79 §C 



form vw x-0 I 5 3 
4/83 

N e w  JERSEY QE? A* r.ue.N r  QP INVIRONMENr A L  PROTECTION 
OIVISION OP WATER RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

GROUND WATER ANALYSIS -  MONITORING WELL REPORT 

Page 2 

PLSASS rrps a* **inr MTH salipgint*SH 
FACILITY NA.Mg 
LA a NAME 

Unocal Cheaicals . Carterpt. N.l 
, rw io NO. 
I MW-6 

N A N f * 0  I  a h n r a t n r i o c  U j p p ^ p ^ o r r  F a l l s .  N Y  
SAMPLE DATE 

NJPOES NO. WELL PERMIT NO. TX. I MO. I OAT 
0 NJ(o lo \z 16 lo\l 17 j I 2) d'!o 18 15 15 17 I'fTI | 8| 91012 )0 )7~ 

4^ 1  t 5 u  1:  2 i  

NJ LAS CERT. NO. 

7 13 |4 f 610 
TJ 7 

THE SCME0UL2 IN0ICAT50 86UOW IS TO 3e 08SERVS0 RROM ft |8 |8 I TO I 0' 81 9l2| 
MO. YL Vfc. 

SAMPLING MONTHS 

f  •  •  &  j  5 * 5  a  r  u  2 a 

S U3MIT wrTH SIGNED T-V*X Ot* 

ANALYSIS UNITS PARAMETER 

VI 
•x 

< 2 
VALUE 

I I  1  1  1  M«tno*ycn!or. Total UG/L 3  9  A  |  3  (  0  1  1  1  1  1  1  
1  I I  1  1  1  1  MeOiylene Slue Acrive Sufrruncn MG/L 3  I  3  1 2  1  o  1 0  1  1  1  1  1  1  

1  1  I I  1  1  I I  1  Nitrogen, Ammonia, Oiuoived NHj » NH4 as N MG/L as N a  |  a  J  5  [  o !  a  I I  1  1  1  1  
1  I I  1  1  1  1  1  I I  1  Nitrogen. Nitrate,Oiuoived MG/L is N 0  |  0  1 5  1  l  I  3  1  1  1  1  I  1  

1  1  1  1  1  1  1  1  1  1  Odor T.O.N. o  |  o  |  a !  81 5 I I  1  1 - 1  1  
M IX] 1 I 1 1 I 1 1 oH Standard Units o  |  a  |  A •  o  |  a  1  1  I s L h l f i  
1  1  1  1  1  1  1  1  1  I  1  Phenols, Total Recoverad'e UG/L 3 12 17 13 10 M l ! ! !  
1  1  I I  1  1  1  !  1  1  1  Radium 22S. OusoUed Pe/L 0  |  9  |  5  1 0  j  3  M  I I  1  1  
1  1  1  1  1  I I  1  1  1  1  Radium 223. Oiuoived Ps/L 8  |  1  1 3  1 S  i  S  I I  I I  1  i  
I I  1  1  1  1  1  1  1  1  . 1  Selenium. Dissolved UG/L o | l | l  1 A  ;  S  1  I I  1  1  i  
1  1  1  1  I I  1  I I  1  1  Silver. Oiuoived UG/L o  i 1 | o I  7  I  5  !  I I  1  I I  
1  1  1  1  1  I I  1  1  1  Sodium. Oiuoived MG/L 0  |  0  1 9  !  3  • '  0  1  I I  1  1  1  
i  1  I X  1  1  1  1  1  1  Sulfate. Oiuoived (as S0») MG/L 0  1  a  i  9  | 4 I  0  1 !  1  1  1  1  

X  1  ' X  MX 1 1X1 1 Total Oiuoived Solids (TOS) PPM 7 j 0 | 3 ! 0 0 1 ! 1 i 81819 
1  1  1  1  I I  1  1  1  1  Total 0 /;anic Car Don (TOC) PPM o  |  a  |  s !  3 1  o  I M M I  
1  1  I I  1  I I  1  I I  1  Total Organic Halogen (TOX) UG/L 7  |  0  1 3  !  S  '  3  I I  1  1  1  1  
1  1  I I  1  1  I I  I  I  1  Toxaonene UG/L 3  |  9  |  4  !  0  |  0  1  !  1  I I  i  
1  1  1  1  1  1  I I  1  1  1  Turdiditv NTU 0 | 0 1 0 ! 7 ! 5 M i l l !  
i i iXl M i l i ' I Zinc. Oiuoived UG/L 0  1  1  1 0  i 3  !  0  1  1  1  i  1  1  !  I  
1  I I  1  1  1  1  1  1  1  1  2. 4—0, Total UG/L 1319 1 3  i 7  !  0  I M M I  
1  I I  1  1  1  1  1  1  1  1  2. 4. 5— TP, Total UG/L 31 910 ! 4 j S I 1 1 1 | 1 1 
1  1  I I  1  1  1  I I  1  1  1  1  1  1  II 1  1  II 1  
1  1  1  1  I I  1  1  I I  1  I I  I I  I I I I M  
1  1  1  1  1  <  1  1  1  1  1  I I  I I  II 1 il ! 
1  1  1  1  1  I I  1  I I  1  1  1  1  1  M 1  1  M  
1 I I 1 1 I I I I 1 1  1  1  1  1  M  I I  I I  
1  1 I I I I  1  1  1  1  1  1  I I I !  ! M 1 ! M  
1  I I  1  1  1  1  1  1  1  1  I  1  1  1  

3 1A 
1 1 1 M 1 || 

VALUS COOING RULES ANO 
REMARK COOES ON flEvSRSS 



porm vv*x«3t6 NEW J6ASEV OE'iP'MS^r qp enviponmEnT^i. 'NQrECT.ON 
4/aa DIVISION OF WATgH PESOUPCSS 

wATZU CUAUT"Y MANAGEMENT ELEMENT 
GROUNO WATER ANALYSIS -  VOLATILE ORGANICS REPORT 

fLSASS rvpf Q" **iNTwirM a^L'-JOinr »*H 
Facility NAMg 

Unoc3 lChers ica l  _  Car tere t .  NJ 
,S'.v lO NO 
1 MW-6 

NAMC 
NANCO 1 Ahnr -Ahnr ioc-  Waooinoer  Fa lU.  NY 

NJPOES NO. WELL PERMIT NO. 
SAMPLE OATE 
YV i MO. |  o* r  .4 LAS CERT. NO. 

E Njl_nl nl ?\ fil nl ;l j 1216l~ ol fil si si 7h71 Is |9 b I2I0I7I 17M d! d rl i I * sr T» it 12 u it 

THE SCNcOULS INOICATEO 36LOW IS TO 3£ 0SS6RVE3 PROM 1 0> 8| 8> 8| TO lO '3 ^9 '2 ' MO. TIL MO. TR. 

SUBMIT WITHSICSED T- n*X-OH 

SAMPLING MONTHS 

-• -• > s » + i -• »' UNITS PARAMETER VALUE 

1 IX p K 1 X 1 Acrylonitrile UG/L 3 | A | 2 | 1 | 5 1 1 1 1 1 21 5 K 

1 II II i !  1  I I !  1  Beruene UG/L 3 4 la i 3 10 1 1 1 111010 K 

I  1  I I I  1  I I I  1  1  1  1  Bromoform UG/L 3 2 j 1 | 0 | 4 1 1 1 111010 K 

I I  1  I I I  1  1  I I  I I I  Carbon Tetrachloride UG/L 3 | 2 | 1 10 I 2 1 1 I 111010 K 

I I  1  I I I  1  1  I  1  I I I  Chlorooeniene UG/L 31 a 13 j a! i 1 1 1 81010 0 
I I  1  I I I  1  I I I  1  I I I  1  Chlorodibromoethane UG/L 3 | 41 3 1 0 :6 1 1 1 111010 K 
I I  1  I H  1  I I I  1  I I I  1  Chloroform UG/L 3 j 21 1 i a | 3 1 1 1 111010 K 

I I  1  I I I  !  1  1  M i l  1  1.1- Oicmo'oetnane UG/L 3|4|< i9 lg 1 1 1 1110,0 K 
i i mm i ll MM 1.2- Oic.iloroet.iane UG/L 3 14 ' s : 3 * 1 I i 1 11! 0 i0 K 

I I  M i l  1 1  II 1 1! 1 t. 1 • O'Crtloroethvlene UG/L 314 | 5! 0! 1 I I I i 110 i0 K 
I I  1  I I I  1  I I I  1  I I I  1  1.2' Oichloroorooane UG/L 31 4 j 5 1 4 | t 1 1 1 H|0|0 K 
I I  1  I I I  1  1  1  1  M M  Ethvlbenaene UG/L 3 1 4 | 3 j 7 | 1 1 1 1 111010 K 
i i  i  i n  i  i n  i  i i i  i  Methylene Chloride UG/L 31 4 | 41 2 1 3 I  1  1 1 1  1 1 0 1 0  1 

1  M  1  M  M M  I I I I  1. 1. 2. 2 • Tetrjc.iioroenane UG/L 31 41 5 i t • 5 1 I 1 i1(010 K| 
1 1  1  I I I  1  I I I  1  I I 1  1  Tetraehloroetnylene UG/L 3 1 4 1 a 1 7 ' 5 i i i MO'O KI 
I I  1  i  1  i  i  I I I  1  M l  1  Toluene UG/L 3 1 4 | 0 i 1 2 H 0 0  Kl 
1 1  I  1 1  i  1  I I I  1  M i  1  1 . 1 . 1 -  T r i c . n o r o e t n a n e  UG/L 31 4| 5. 0 5 ; i ! 3! 2! 0 0 
I I  1  I I I  1  I I I  1  M l  1  I, 1. 2 - Tne.ilo'oetrune UG/L 3 j 41 SI 1 1 1 I i I : 11 0 0 K 
II II M 1 Ml II M Tncilo'oet.lyiene UG/L 319|11310 i 1 1 1 11010 Kl 

I I  1  I I I  1  I I I  1  I I I  1  Vinyl Chloride UG/L 3 ! 9 I 1 ' 7 5 ' i ! 1 1' 00 Kl 
I I  1  I I !  1  I I I  1  l l  1  1  Acrolein UG/L 1 31 A 12' 1-0 MM 12:5 Kl 

I I  1  H I  1  I I I  1  I I 1  1  ChloroethJne UG/L | 31 4| 3: i , t , , i ; no o Ki 
| |  1 |  |  !  |  I I I  1 I I I  1 2 • Chloroethyiv.nyl ether UG/L | 3 J a I 5 i 7.5 1 I ! I 1i 0,0 Kl 
I I  1  I I I  1  I I I  1  M l  1  Oienlorooromcmetnane UG/L 3 1 2! 1 : 0 5 i l I I 110'O K| 

I I  1  I I I  1  I I I  1  1  i l  1  1,3- Oicnioroorooyiene UG/L 3 | 4 | 5 | 9 i 9 1 1 1 1 11010 Kl 
I I  1  I I !  1  I I I  1  I I I  1  Methyl 3romifie UG/L 31 4 I 4 j 1 ! 3 l ! ! 1 11 0 0 KI 
I I  1  I I I  1  I I I  1  I I I  1  Methyl Chlonce UG/L 31414; 11 a 1 1 j 1 110,0 KI 
| |  1  1  1  :  1  I I I  1  I I I  1  1 . 2 -  t r a m  •  Q i e . n o r o e t n v i e n e  UG/L 3l 4| Si 4. 5 I  I  1  !  11 0 0  K| 
I I  1  I I I  1  I I I  1  I I I  1  1. 2 QienioroOeniene UG/L 31 4|5i 3 ! 5 ! ! 1 1 ll 01 a K] 
I I  1  1 , 1  I  I I I  1  I I I  1  1. 3 0,'c.iiorooeniene UG/L 31 4| Si 5. a , 1 ' 1 11 0'0l F! 
II II : ! II II II II 1 a 0>c.iiorocen{jne | UG/L 3 1  4 !  5 .  7 '  i  •  12 : 5  l O  1 O r  0  ! C  1 

VALUE COOING f lULES A .NO 
REMARK COOES ON REVERSE 

<1 is «« 
«* J* «i0 :i ?i 

1J i* 54 N " ri 40 



Farm VWX-017 
UO PI 

Mrw /eutY O£»AITV£MTOF €Nv>»»o*«<«£vrALFWCTTCTION 
OIVIJION o f  T t A T l m  ILSOURCU 

WATll QUALITY MAMAGIMlurr ILf MCNT 
GROUND WATER ANALYSIS - MONITORING WELL REPORT 

i r -m *  A eF /VFTTTBAT.  ORGANIC COMPOUNDS 

M-rroci *a ttill ftK*rr wa 
|AW>lI DATA 
TV I MO. | BAT KJ LAI 61 IT. MO. 

]u] Njjo lo <2 >6 lo! 

TV | MO. | BAT ~ ' 
•g ^IoPNt I (jklikij 

tht bcmloulx imoicatxo iruow a to k outivxo ficm 10 t8 18 i8| TO LaisblJ Ml n. MO. TV 

sirsHir vrrrr src.frp r-rvr-o// 
lAkTLMO MOMTKS 

UMfTX FA VAX mi VALUt 

K C 
5 

I k  
V  X  2-Chlsrs^c-M ug/ l  11 

2 .4-Dlsh loroohenol  ug/1 3 4 6 lo  11 1  

2 ,4-Dioethy lpheaol  ug/1 3 4 6 I O 1 6  1 I  
; i  2 ,6-Di r . iC tc-o-ctcioI  Ug/ l  /  7 7 6 | O I 3  1 1 1  

1  i  2 ,4-Din i t ro9henol  ue/1 3 4 6  111 6  1 1  

i  i  2-Hierophenol  ug/ l  3 4 5 1 9  |  1  1 i  

| i  4-Ni t ropheaol  Ug/1""  3  4  6 | A | 9  1 i  

i l  i  p-Chloro-s-ere«ol  ug/1 3 4 j  A 15 |  2 1 1 

| 1 i i  i - Per . tesh lorophenol  ug/1 3 9 | o | 3 1  2  1 

| | 1 1  1  I  Pher .o l  ug/1 3 4 619 |  5 1 

| | 1 1 h i  1 2 ,4 ,S-Tr ich loraphenol  ug/1 3 A j  6  1 2  |  1  1 1 1  

|  |  1 1 1  1 1 1  > M i l  1 1 1 

|  |  |  |  M 1 u? / I  3 14 M n 15 1 1 1 

I I  I  |  h i  1 Aceniphthv lene ug/1 3  U | 2 l o  1  0  1 1 1  

|  |  1 I  h i  Anthr iceae ug/1 3 4 12 12 |  0  M 1 

1  I  |  1 |  h i  1 Ber .x l .d iae ug/1 3 9 11 12 |  0  •  I I I  

1  |  |  I I  1 Ber .x i r . thr tceae ug/1 3 4 15 1 2  |  6 1 1 1 

1  1 1 |  |  I  1 1 Ber .xopyrenc ug/1 3 | 4 | 2 | 4 | 7  1 1 1  1 
•  1  

1  |  |  |  1 1 1 3 , 4 - 3  e r - x  o f  l u o  n r .  c h e a t  ug/1 3 | 4 | 2 | 3 | 0  1 1  1  1  
—!— 
| |  1 1 h  i  Benxopery lene ug/1 3 h 5 | 2 | l  1 1  1  1  

1  1  1 1 i  Benzpf luor incheat  ug/1 3 A 12 |  A } 2  1  1  1  1  

1  1  1 1  1 i  Bis(2-ch loroecho*7)aetht3« Ug/1  3 4 12 17 18 1 1  1  1  

|  1  I I  Hlc f2-eh loroe:hy l )  Ether  ug/1 3 4 12 17 |  3 1  1  1  L  

1  !  T M  Bl«(2-ch l ro i ioprapy l )  Ether  ug/1 3  4  1 2  |  S  1 3  1  1  1  1  

1  1  1  
1  '  •  
1  1  1  B i«(2-echy lhexy l )  Phchi l tc t  ug/1 3 9 1 1 1 0  1 0  1  1  1  1  

i  1  
1  

1 1 1  
I I  

4-Brgaophcr .y l  Ether  

BuCvlber .zv l  Phth i l i te  

ug/1 .  

ug/1 

3 [  A  1 6  j  3  |  6  

3 | 4  1 2  !  9  I  2  

1  1  

1  1  

1  1  i  

i  

1 1 1 

T n  t . r v i  - v !  P h p - v l  E t h e r  J  ue/1 

3 It 1 S 11 1 1  
3  U 16 1A 11 
r» i i  

1 1 

1  1  1  
44 

~n 
i  
i  

40 41 

VALUE CWOINC RULES ANO 42 14 44 ft» 41 40 4« I' 
JJ JO 



Fwi VWTC-017 

T 2 

HI* JIA1CY 01»o* (NV1H0NU( MTAL PWOTICT 
OIVIJlOS oh l»*TIH AUOUrtCU 

WATCM QUAtrnr UAMAGIMIMTILIMIVT 

GROUND WATER ANALYSIS -  MONITORING WELL TiPORT 
ACID, BASE/NEUTRAL ORCANIC COMPOUNDS 

Pi.tJ.se rr*e 0" fBiNTWTTM tJiLPQiHT At* 
HACIUTY AAM( Unocal Chemicals  -  Car teret ,  NJ 
L>C . *M| 

NANCQ I ahnratnr ip* ;  -  Wappinnrrc Falls MY 

S« 10 AO. 

MW-fi 

•urges MO. WILL rt*MfT MO. 
UWU OATX 
T*. I MO. | DAY 

TW1 *CHlOUtI tMOiCATTO iCLOrr STOIl OUCRVXO MOW t0 |8!8f8 l  TO 10i 8| 9T 2| • a TJ. MO. YJL. 

Ip '"jjo to b k h l?"FI pB-EEEHE-Q IsbioUloH bhUUf l l  
IU LAI CI AT. MO. 

s a n i i t i s i i  
m 

5 ft MIT WITH SICffTO T- rvi-014 

axaayts Mm PAJULMnTX 

0 

VAAUt 

Kl Chrviene 6 1 3  2  

HI 
cn 

D lb er.z anthracene ug/1 
1,2-Dichlorobeazene ug/1 *|5 
1,S-Dlchlorobenzene ug/1 6|5 
1,6-Dlchlorobenzen# ug/1 3 6 5 

3,3 ' -Dlchlorobeazid ine ug/1 3 6 6 

Diethyl Phthalate ug/1 313 
i i m 

Dlacthyl Fhthalate ug/1 

Dl-n-butvl Phthalate ug/1 
IT 

2,6-Sir.ltrotolulene ug/1 3 6 6 1 

TT 

2,6-Dinltrotoluleae ug/1 3  6  612  6  

Dl-o-octyl Phthalate ug/1 3  6  51  9  

1,2-Dlphenylhydraziae ug/1 6  3 |  6  

TT 

Fluorantheae ug/1 3  7  6  

I I Fluorene ug/1 3  8  

Hexachlorobe-azene ug/1 
Ug / 1  

3  9  7  0  0  
Hexachlorabutadleae 3  61  31  91  1  

Hexachlarac7cloaer.tadleae ug/1 

il Hexachloreethaae ug/1 
6 I  3 l  a !  6  

3 6 3 9| 6 

TT 
TT 

ladenoo^rene ug/1 I  3 |  6  

laoahoroae ug/1 
6| Of 3 
6| 0| 8 

Kaahthalene u*/ l  6  6 l  9 l  6  

I 

Vltrnbe-re-ie uz/1 6 6 nr 

JIZLL 61 if if 9 
K-Nl t raaadl-n-araaYl fa lne ug/1 3  6  6  2  8  

I I H-Nl t r a « od 1 ?h er.y laalae ug/1 3 6 6 |  3  LiLl 

in 
Pherur . thr tae ug/1 31 6 

Pyrene 6 

6| 1 
6  [9  I LL 

1,2,6-Trlchlorobeaaeae ug/1 J 

I 
VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

tt 
41 u 
44 

JJ 4A 
44 47 
I I  40 71 71 

40 4i  
*1 |4 <4 4 7 79 40 



Rorm 7 
4/83 

N Crt . f i n i e '  J S ' A A  r . u g N r  0 ?  E N V I R O N M E N T A L  R R Q T s C T l C N  
OIVISION OR WATER RESOURCES 

WATER QUALITY MANACCMENT ELEMENT 

GROUNO WATER ANALYSIS -  MONITORING WELL REPORT 

PLSASS TYP* CP PUNT wru ballpoint »;N 

Unocal  Chemicals -  Car teret .  NJ 
Sv» i0 no MW-6 

N A N C D  I  a h n r a T n r i o <  _  U a p p i n g o r g  F j 1 1 ?  _MY_ 
NJROES NO. WELL PERMIT NO. 

sample oate 
tx. |  mo. |  oat NJ LAB CERT. NO. 

0 Ho In I? Ifi In I7171 EMiTJTI-fil | al 9|0|2|0|7| ITTJ71 
1 * * IT IT 22 ZJ— JR 

wcm use 

• :s 

THE SCHEDULE INOlCATEO 3SL0W is TO TB OBSERVED FROM I0i8IR|BI T0 I 0'  8 l  9 l  2 l  
wa m. MO. r». 

SAMPLING MONTHS 

SUBMIT WITH SIC MSD T- rwX-014 

S"3 a J y a if n A 3 < 2 •? -» < VI o r- a analys/s UNITS PARAMETER VALUE 

|X| I 1x1 | |x| 1 Speci f ic  Conduceance umhos/cm I il 5| oh 

Ixl Ixl I Ixl 
I I 

Floac ing Produce inches |0 
I I 1 

xi i ixi Ixl I Ixl Tocal  Xv lenes ug/1 l '9 |3 |0  

I I I I 
N i l  

I I 

I I I I I I I I ! I I 
I I I I I 

I I II 
I I ! 1 I 

M i l l !  
I I 

* i 

i 
VALUE COOING RULES ANO 
REMARK cooes ON REVERSE 

29 
42 29 <4 

22 24 44 *1 29 40 
t2 t2 

40 41 22 2*4 44 i" 
n so 



vwx-01 S A •** JSRSEY DEPARTMENT o* ENVIRONMENTAL PROTECTION 
4<g3 O I V I S I ON OP W A TER RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

GRu  ' 0  WATER ANALYSIS -  MONITORING WELL REPORT 

RLEAJf r*»J 0* **INT WtTH JALLAO/iV".'f.V 
PACILlTY NAME 
L>a NAME 

a 

Unocal .  Che=:  - .a l  rar fprpf -  N. l  
,S'<* i0 NO 

MW-7 

NflNfn Laboratorip*; Uappingprc FAIIC MY 

NJPOES NO. WELL PERMIT NO. 
SAMPLE OATE 
R*. I MO. | OAT 

NJ ILCLZLDJII 2 6  

NJ LAS CEAT. NO. 

-lilMilskJ-0 lalqlnbloM b b 14 '6 !o 1 u it :S :A it 

THE SCHEDULE INOICATEO 9EL0W IS TO 3S OBSERVED PROM LOL RL RL RI TO H 'R TO '? I 
MO. TL MO. Y». 

SUBMIT WITH SICSED T- YWX-Ol* 
SAMPLING MONTHS 

e •? s a ANALYSIS UNITS PARAMETER 
0 2 0 

VALUE 

Elevation 0' too of well casing witn cao off 
lit toes: Tied in well completion re port) 

feet MSL: 
to nearett .01 .  2 4 

Elevation of original ground level 
(ai specified in well completion report) 

feet MSL: 
to nearest .01 8 .  f l  3  

Oeoth to water table from too of eating prior to 
tamoiine witn eao off 

feet: to 
nearett 01 

3 2 5 4 6 
4 . 7 4  

Oeoth to water table from original ground level 
prior TO tamolinq 

feet: to 
nearett .01 

7 |2 

Anenic. Oittolved UG/L it At 0 11 |o  to  10 

Barium, Oittolved UG/L as 3a 0!110 to  15 

i I I Biochemical Oxygen Oemand • S Pay MG/L 0 10 13 11 to ! I 
I I Cadmium, Oittolved UG/L as Cd 0 11 0 12 I 5 

a IXI I IXI I CMorioe. Oittolved UG/L as C! 3 2 2 19 S 9l0 l0  
Chromium. Oittolved UG/L as Cr 0  1 1  1 0  ( 3  | 0  

Chromium. Oittolved. Hexavalent Up/L at Cr O i l  I  2  i  2  1 0  
Chemical Oxygen Oemand ICOO). 0"taol*ed MG/L 0 | 0 I 3 ; 4 | I 

Col i form Grouo N/100 ML 7 I 4 10 I S I 6 

Color Pt • Co 0  0  0 1 3  | 0  

Caooer. Oittolved UG/L as Cu 0 1 0 4 10 

Cyanide. Total MG/L it CN 0 1 0 1 7  2  1 0  

Endrin. Total UG/L 3 1 9 1 3  1 9  1 0  

Pluonde. Oiuolved MG/L at r 0 I 0 I 9 I 5 i 0 

Gross Aipna. Oittolved Pc/L O i l  I  5  I  0  I  3  

Grots Seta, Ci=olved Pc/L 0 3 S 0 I 3 

Hardness. Total at CaCCj MG/L 0 0 9 0 0 

Iron, Oiuolved UG/L as Pe 0  1  0  I  4  I S  

E Lead. Oittolved UG/L at ?S 0 11 10 | 4 j 9 
Lindane, Total UG/L 3 9 7 3 2 

Manganese. Oittolved UG/L 0 ! I f 0 i 5 I 6 

M 1 1 1 1 Mercury. Oittolved UG/L 7 | 1 1 3 ! 9 I 0 

VALUE COOING RULES A ,NO 
R E M A R K  COOES ON REVERSE 

29 42 )S U 
22 24 4ft 4? 
29 <0 72 72 

•O « . 22 I* ftft ft" 71 !C 



r orrn 
4/83 

'Ki* jr ;iNWIHuWMCi>" ' -w ' "'s# -
OlviSlON OP WATER RESOURCSS 

WATER QUALITY MANAGEMENT ELEMENT 

GROUNO WATER ANALYSIS -  MONITORING WELL REPORT 

Page 2 

plSass ty*s on »msr with ballpoint ?sn 
PACILITY NAME 

(Jaocal Chemicals - Carteret. N.l 
;SVV 10 NO. 
1 MW-7 

l_A3 NAME 

NANrn -Lahnrafririp<_ UAnnin/m^t. Falls. NY 
SAMPLE oate 

NJPQES NO. WELL PERMIT NO. YR. | MO. | DAY 

PI N-fo io \216 ioi7i7i ra-raiCT-ra i8i9ioi2ioi7 ~ 1 1 5 us w ii 

NJ LAS CERT. NO. 

7 I3 14 16 ! 0 T3 IT 

THE SCHEDULE INDICATED RELOW IS TD EE DHSSRUEO PROM b g lR I 

SC3MIT WITH src.vso T- VWX OU 

SAMPLING MONTHS 

E 4 * ? • • 4 
•3 *. 2 < 

* 5 * " A -i 4 A 4 A <3 X a ANALYSIS UNITS PARAMETER VALUE 

< 
2 

Methoxycnlor. Toul UG/L 3 J 9  4 1  a  0  I I 
Mediv'ENT 3tue Active SUS-RUNCEI MG/L 3 | 3 I 2 I 0 10 
Nicoge.n. Ammonia. Oiuolved NHj • NH4 as MG/L as N 0|0 SI 0!a 
Nitrogen. Nitrate Oiuoived MG/L as N 0  1 0  1 6  |  I  !  3  

Odor T.O.N. 0 1 0 1 0 !  a  I  s  
3H Standard Uniu 0 10 | A 10 10 J0I5 
Phenols. Total Resoverae'e UG/L 3  )  2  |  7  1 3  1 0  I I 

I I Radium 225. Dissolved Pe/L 0  1 9  1 5  1 0  j  3  

Radium 223. Oiuolved Ps/L 3  |  I  [  3  1 6  j  6  

Selenium, Oiuolved UG/L ol'h 1 * i S 
Silver, Oiuolved UG/L 0  j  I  | f l  |  7  |  5  

Sodium. Oiuolved MG/L 0 1 0 | 9 i  3 ' 0 

Sulfate. Oiuolved (as SO, I MG/L 0  I  0  i  9  1 4  ;  s  

Total Oiuolved Solids (TOS) PPM 7 10 | 3 10 ! 0 9I3 I 9 

Total Organic Caraon (TOO PPM 0 10 {6 (3 I • 
Total Organic Halogen (TOX) UG/L 7  j  0  1 3  |  5  |  3  

1oxaonene UG/L 3 ' 9 j  4 • 0 | 0 I I 
Turaidirr NTU 0  |  0  1 0  1  7  i  5  I ! 
Zinc. Oiuolved UG/L 0 1 1 0 : 9 1 0  

2. 4—0. Total UG/L 3 I 9 I  3 i  7 ! 0 I I 
2. 4, TP. Total UG/L 3 I 9 10 I 4 | 5 

I I 

I : 
I I 

1 ; 

Trrr «« «r 19 40 T! TJ 
VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

15 
42 
11 
aa 

14 14 44 
:i 40 



P g c m  v w * \ H a  
4/03 

N€w v 7\»${ht qfi gNViffQNMgN r-*L 0 •" 5C T.U* 
0IV1SIQN OP WATEA flg5CU«C2S 

WATER CUALITY MANAGEMENT ELEMENT 

GROUNO WATER ANALYSIS - VOLATILE ORGANICS REPORT 

pi.sass rypf op pptnt with a^llpoint pfs 

Facility NAM6 
UnocaLCher.ic3l _ Carteret. NJ 

,S'.v 10 NO. 
1 MW-7 

Np4iMc 
NANCO 1 3h«r^nri«- WaoDinoer Falls. NY 

NJPO 6S NO. WELL PERMIT NO. 
SAMPLE OATE 
YR. j MO. |  OA Y ..j LAS CERT. NO. 

E ^CdZZZEj lilFKolsislslsKll 18t9loI2 lo >7 I ?M aN r< 
1 2 * 3 l» J 7 II II IT 

ACM USE 

• 

THE SCHEOULS INOICATSO 3EL0W IS TO 3E OSSERVEO PROM I Ql fll ftl fll TO t) fi ^ ! 
mo. yr. mo. yr. 

SUBMIT WITHSICMED T-WX-014 

i a U. 

sampling months 

• «." > 2 > ̂  i - > w a r « « «  < 5 ^ < J O 2 a 
ANALYSIS units PAftAMCTSfl value 

IX 1 X I 1X1 1 Acrylonitrile UG/L 3 | « | 2 | l | S  1 1 1 Islolo R 
1 1 1 M  I ' M  3enaene UG/L 3 4 10 i 3 10 1 1 11 12 1 010 

1 1 1 1 1 II II Sromoform UG/L 3 2 j 1 10 | 4 1 1 1 1 21010 K 

1 1 1 1 1 1  M i l l  Carbon Tetrachloride UG/L 3|211jOi 2 1 1 I 121010 K 

1  I I I  1 !  1  M i l l  Chlorooeniene UG/L 314131 o; 1 II 1 1 i 510 
1  I I I  1  1  I I  I I M  Chlorodibramoetnane UG/L 3 141310: S 1 1 1 121010 K 

M U M  l  M i l l  CMoro/o<rn UG/L 3 | 21 1 i 0 | 6 1 1 1 I2| 010 K 

1  M i l !  1  M  l ! l l  I. 1 • Qichi'oroethane UG/L 3 | « U  i9  16  1 1 14 18 1 0(0 
1  M i l l  1  i  1  I I I  1  1.2- Oierslorcethane UG/L 314 1 s ! 3 ' l ! : 113 I  0! 010 
1  M i l  I I  I I I I M  1. 1 • Oichloroethylene UG/L 3141 s 10! 1 1 1219 i 01 0i0 
1  1  I I  M  1  I I I  1  I I I  1.2- Oicnloroorooane UG/L 3 I 4  j S 1 4  i t 1 1 1 121010 K 

1  1  I H  1  i l l  1  1  I I  - 1  Etrwibenaene UG/L 3 1 4  1 3 1 7 |l I 1 1 12)010 K 

1  I I I  M  1  I !  I I  I I  1  Methylene Chloride UG/L 31 4 !  4  1 2' 3 1 1 1 1 1418 
1  1  I I M  1  I I I  1  I I I  1. t. 2. 2 • Tetraenloroeciane UG/L 3 f 4 | s; 1 5  ! 1 ! 1 21 010 K 

I I  1  I I I  1  I I I  1  I I I  1  T etraehloroeth ylene UG/L 3UUI 7 :  3 i I | ! 210 0 K 

I I  1  i l l  •  i l l  1  - i i  1  Toluene UG/L 3 U I O 1  I  2  : ' 14 5 10 0 
I I  1  1 1 ;  1  i l l  1  I I I  I  1 . 1 . 1 -  Tncnloroethane UG/L 3 1 4 1  s;  0  •  5  I 21711 10 !0 :0 C 

I I  1  I I I  l  I I I  1  H I  I  1. 1. 2 • Tncnloroethane UG/L 3  i 4  ( 5; ni i 1 -  :  2 1 0 0  K 

1 Ml 1 II II 1 M 1 Tncnioroethylene UG/L 31911! a: 0 1 1 1 121010 K 

II II II 1 M I N I  Vinyl Chloride UG/L 3 i 9 i 1 ' 7 5 i i ! 1 2f 0:0 K | 

II 1 M 1 1 M I N I  Acrolein UG/L 31 4 | 2 ' 10 • 1 1 5 1 0i 0 ! 
I I  1  1  1  !  1  I I I  1  I I I  1  Chloroe thane UG/L 3! 4 | 3: 1 i t 1 1 1 ! 21 010 K I 
I I  1  M i  i  I I I  1  I I I  1  2 • Chloroetnylvmyl Ether UG/L 3} 41 5 i 7 . 5  1 i I 1 2i 010 K 

I I  1  M i  1  I I I  1  1 , 1  1  Qiehlorooromometnane UG/L 3 1 2 I 1 : 0 : S 1 1 1 1 2I0'0 Kl 

I I  1  I I I  1  I I I  1  I I I  1  1.3- Oichioroorooyicne UG/L 31 4 | a ! 9 1 3 i 1 1 1 21010 Kl 

I I  M  M  1  1  I I I  M  1  Methyl 3romitfe UG/L 3 1  41  4}  1 1 3  l 1 !  '  2 1 0' 0 K 

M  1  I M  1  I I I  1  I I I  1  Methyl Chloride UG/L 31 4  i 4 ; 113 1 1 ! 1 210.0 K 

4-1-
iTT 

I M  1  I I I  1  I I I  1  1 . 2 -  t r a n j  •  O i e n i c r o e t n y i e n e  UG/L 31 4 i s i 4; s l I ! I2I0;0 K 
Kl 4-1-

iTT I I I  1  1  I I  1  I I I  1  1  1. 2 Oiehiorobenaene UG/L 31 41 s i 3  1 5 ! ! 1 1 21 010 1 
K 
Kl 

II 1 I I I  1  I I I  1  Ml 1  1. 3 Oiehiorooenlene UG/L 31 41 3 < 5. 5 | , ! ' 1 2 0' 0 1 K 

II 1 M L  1 1 II 1 1 1  1 1 1.  • *  Oichioroeentsn. uG/L 1 31 a ! 3. r 11 : I  ; L  21 OtOIK 

VALUE COOING RULES A.NO 
R£.MAfl< COOES ON REVERSE 

» 42 
14 44 

Ji J4 44 4? It SO :* rj 
40 
4 J  1 4  
44 *»" 
79 40 

r 



YWOC-017 
UX3 PI 

ncw .hasiy ot»*«tvtvto* tnv"«0»<mgvtat fwottction 
olvislon qf ivatcm aljouaco 

WATIA QUALITY UANAG«U«VT tLimvT 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 

turgis NO. wtLLM«nrr NO. 

]u] nj|q toi216to1717J p3"EEEH3"§ 
OAT* 

TV | MO. tOAT 

loF 9 0 

TM jCHlflUti IMOICATXO HUM BTOH OajfAV*0 MO- 1 70 lO-lfi! MO. YJL 

mj lai ci at. mo. 

pEH}j 

fitASl rr 
ACID,  BASE/NEUTRAL 

P( Q* AA/VT **TH lALLPQINT PIM 
ORCANIC COMPOUNDS 

facility ***" Unocal Chemical - Carteret, NJ 1 MU-7 

|_AS NAMt NANCO Laboratories - Uanninpprc FalU NY 

SU3MIT VITJT SIGNED T-rVT4l4 

f t  MTI 111 MONTHS 

AMA0.TX3 UNITS fAKAMmd VALUC 
a »  

V  X  2-Ch!3rs5Ne-ot ug/1 3 6 Ijlg U 1 1 1 
2,4-Dlehloroohenol ug/1 3 u 6 (011 1 1 1 
2,4-Di=ethyl?henol ug/1 3 i 6 10 6 1 

1 1 2.6-Dir.itre-o-creaol ug/1 • •' 7 7 6 0 3 1 1 
i i 2,4-Dinitronhenol ug/1 3 i 6 11 6 1 1 
1 1 2-Nitroohenol ug/1 3 u 519 1 1 1 
1 1 4-Nitrophenol ug/I— 3 6 6|4 9 1 1 
1 1  1 p-Chloro-s-ereaol ug/1 3 4j4|5|2 1 1 1 

1 i 1 1 II . Pentaehlorophenol ug/1 3 9 |0|312 1 1 1 
1 1 I I 1 1 Phenol ug/1 3 A |6|9|5 1 1 1 1 1 

I 1 1 1 II 1 2,4,6-Trlchloroshenol ug/1 3 A 16 1 2 | I 1 1 1 1 1 1 
1 

1 

II 1 I M I  1 1 1 1 1 1 
1 1 1 1 M 1 ug/1 3 It 1?M •> II 1 1 1 1 

i 1 I I 1 M 1 Acenaohthvlene ug/1 3 A[210 1 0 1 1 1 1 1 1 
| | 1 1 M 1 Anthracene ug/1 3 4|2|2|0 1 1 1 l-.l 1 

"i i 1 1 M 1 Benzidine Ug/1 3 9 11 1210 1 1 I- 1 1 1 
1 1 1 1 M 1 Bentar.thracene Ug/1 3 A|5|2|6 1 I 1 1 1 1 

I M i l l  Ber.ropyrene ug/1 3|A |2 |4 | 7 M I N I  

I  M M 1 3 .'-Bentofluorar.thene ug/1 3 I K
i U
 

O 1 1 1 1 M 
1 1 1 1 1 Benxonerylene ug/1 3 4|5|2|1 1 | 1 1 1 1 

1 1 1  |  1 1 1 1 Bentofluoranthene ug/1 3 A|2|A | 2 1 ! 1 ! ! !  
_j—1— 

1 1 1 1 1 1 1  Bia(2-chloroethory)methane ug/1 3 4|2|7|8 1 1 1 1 1 1  

1 1 1 1  1 II 1 Bia(2-chlornethyl) Ether ug/1 3 A|2|7|3 1 1 1 1 
—4—'—1— ! 1 l  M i l  Bia(2-chlroieoprnpyl) Ether ug/1 3 | A 12 | fl | 3 J . I I I  

1 1 1 1 1 1 1 1 1 3<s(2-e:hylhexyl) Phthalate ug/1 3 19 111010 1 1 M 
• 1  I A-Brmophenyl Ether Ug/1 . 3 |4 16 13 16 1 1 J 1 1 1 

1 1 1 Butvlber.ryl Phthalate ug/1 3 IA 12 19 1 2 1 I  1 1 1 
1 

1  
I 

~n 1  
T^e.PMs«»VeW,1 pi» 

i.rvi, v..-v! PSc-v 1 Ether ue/1 
1 

MMM 
3 U 16 1A 11 
r» 11 

II 
I I I  14 

1 1 
1 1 

1  
1 

40 
4 J 

41 
14 

VAuUE CC-OING RULES AND 
43 •4 II <0 « if 
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GROUND WATER ANALYSIS - MONITORING WELL "iPORT 
ACID, B AS c/NcUTRAL ORCANIC COMPOUNDS 

p^tast ttpt 0» gaufotmtun 

FACIUTr NAM! Unocal  Cheaica is  - Carteret, NJ MW-7 
Ut t  ,»M£ 

NANCO 1 ahnrafnr ips -  Uannint jPrs  Fa l ls .  NY 

•LWOft MO. Will FIWJNIT WO. T». ( BO. I DAT 

Jo] w-ijo h b Is h I?"Fl [iTsl-l ol si si sl sl-fsl ^MoteioH 
writ. rtwMrr no. «CI LAI CfHT. NO. 

yikMjl 

"sxs acmouu ixoicatxo a clow a to at obzcavxo aeon l°'8»8»8t to 1°»8»9'2! mo. tb. ma. rx. 

svmmit vtth vcxtd t-tvi4h 

i i i i i l i t i i i i  •  
MAim (win MUNmH 

A I  3 f  2  

VAiU* 
E 
2 
£ 

X X Chrvaene ug/1 
Diber.z anthracene ug/1 A S|3 
1,2-Dichlerobeazene u g / 1  4  5  3  LL 

TT 
1,3-Dlehlarabcnzene ug/1 A 3  6  

1 ,A-Dichlerobenxene ug/1 3 A 
3,3'-Dlehlo7obeozldine ug/1 3 A 

Diethyl Phtheletc ug/1 

TT 
Dlaethyl Phthalate ug/1 A 3 

Di-n-butvl Phthalate ug/1 9  1 1 0  
IfTTT 2,A-Pinitratelulene ug/1 

2,6-SiRicracalultae ug/1 6121 
Di-o-octyl Phthalate ug/1 3 A *1*1 
1,2-Dipher.ylhydraziaa ug/1 3l  A 3  A|  6  

I I Fluerantheae ug/1 7  6  

Fluerene ug/1 
Hexachlorabenzene ug/1 

ug/1 I I Hexachlarabutadieae 3 9 

I I Hexashlar3C7cloaer.:adiea« ug/1 3|A 3|  3 |  6 I I 
I I I Hexachleroethaae ug/1 3 1  A |  3 |  9 |  6  

IadenooTreoe ug/1 A | o |  3  

M i l l  laeaharaac ug/1 A|o|  8 

I I 
m 

Vaahthalene ug/1 3  A |  6 |  9 l  6  

VttTabe-gg-n 3 A nnr 
W-Uf« ] ya: jizll. Af Al 31 9 

I N-HltT3aadl-n-?raa7lr=tne 

n 
11 

TTTT 

H-Hltraeadlphenylaalae ug/1 
A |  A |  2 |  8  

Phenar.threae ug/1 
Pyrene ug/1 
1 , 2 , A-Trichlerob«axea« ug/1 

A A 

A 3 

1 
6 ) 1  

6 |9 

I 

VALUE CCOING RULES ANO 
REMARK COOES ON REVERSE 

T» 
4a 
14 

IS u 44 AT 44 40 
t l  T l  

40 4) 
11 14 44 4T 
79 10 
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15" .tnjsr ut/iHTMtN rj/ JN VI«CNM£M rai.'"^0.";^ri0N 
oivision op vo* rsR resources 

water quality manacsment element 
GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

AL5AJ5 TV'S o* 0*tNT MTU 3*LLPQIH T »*N 

facility name Unocal Chemicals - Carteret. NJ 
isy/iono 
1 MW-7 

la a name 
NANCO 1Rhnratnripc - uappinnprc fallm¥— 1 

NJPOE5 NO. WELL PERMIT NO. 
sample oate 
yr. | mo. | oa y nj lab cert. no. 

R H0I0I2I6I0I7I7! (Fi?l-{o(8|5|5|8|-f5l | 8I9I0I2I0I7I rJTTH 
i  i - - - - - - -  4 -  ,  i t  1 7  2 2  2 3  1 7  

THE SCHEDULE INOICATEO 3ELOW IS TO BE OBSERVED FROM 1 0| 8| S $ T0 |0 l8 19 12 I 
mo. yv mo. yr. 

sampunc months 

m A w m ^ S V W " » a I z- a 

SUBMIT HTTHSIGXED T- YMX-Ol* 

analysis UNITS PARAMETER value 

X s < 2 

xl xl Specific Conduccance umhos/cm ll 3I3I1 
I I 

xL Floacing Produce inches l o  

xl Toeal Xvlenes uq/i I I I 2) ol 0 K 

I I I 

! i 

1 1 ' 

I I 

I I I 
1 1 

! 1 I 

I I I II ! I I 
VALUE COOING PULES ANO 
REMARK COOES ON REVERSE 

41 
11 
<4 

73 34 44 47 39 40 71 7J 

40 41 33 34 44 47 79 40 



MONITORING REPORT - TRANSMITTAL SHEET 

MtFOES NO. A 

• O. Y*. 
tAIOO * 

•M3. T • 

1 0 i Q l ? i 6 i Q i 7 l 7 <  

''nocal Cheaical 

I 11118181 TW |Q|1 |8 ,9 

PERMITTEE: Name 

Addreu 1345 North Meacham Road 

Schaumburo. LL 60196 

FACILITY: Nam* llnnral rhpmirak niuicinn 

addrtu TRH Pnncouolt fluonno 

farfprpt (Counryt Miridlpspx 

Telephone f 201 ) 541- 4224 

FORMS ATTACHED (Indieste Quanrirr of Each) 

sluoge reports • sanitary 

• T-VWX007 • T-VWX-006 • T-VWX-CG9 

sludge reports • inoustrial 

• T-VWX-01CA • T-vwx-oioa 

wastewater reports 

• T-VWX-011 • T-VWX-012 • T-VWXG13 

groundwater reports 

| 1 [vWX-0lS(A.B)f"7"[vWX-016 a VWX-0T7 

npoes oischarge monitoring report 

• EPA FORM 3320-1 

OPEaATBCG EXCEPTIONS 

yes no 

oyetesmns a CP 
TBmtARY etypassing a 23 
oisinhl1xw interruption a 23 
aeOarTTDRBRS MALFUNCTIONS a S3 
units cut OF operation • £23 
other a C33 

(Detailmay Tec"on reverse side 
in ii îi/h'i i space.J 

NOTE: 71r 'Hours Art ended at Plant" on the 
/IMLIJL mf cha sheet must also be completed. 

AUTHENTICATION • I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this document andaS arschments and that, based on my inq-_ 
of those individuals immediately responsible for ciosning the information, I believe the 
s u b m i t t e d  i n f o r m a t i o n  i s  t r u e ,  a c c u r a t e  a n d  c _ n . . p * a b e .  I  a m  a w a r e  t h a t  t h e r e  a r e  s i g n i f i e s  

penalties for submitting false information rndutiarq the possibility of fine and imprison.-r 

LICENSEO OPERATOR PRINCIPAL EXECUTIVE OFFICER ar 

DULY AUTHORIZED REPRESENTATIVE 

N«m* IPrinted) 

Grade & Revisory No. 

Signature ______ 

Date 

N.m.f*«w7 Caryl W. Dierwechter 
Supervisor Environmental 

Tio* (Pnrrsfi Affairs 

Signature 

Oete 

*-*- v ' m-TV 
Marci 21, 1989 



OPERATING EXCEPTIONS DETAILED 

HOURS ATTSNOEO AT PLANT Montft I I 1 Year I I I 

Oay of Montft 1 2 3 4 c 6 7 3 9 10 11 12 13 14 15 16 

Licenced Operator 1 1 1 1 
Otftert | | 1 1 1 

O a y  of Mantfi 17 13 19 20 21 22 23 24 25 26 27 23 29 30 31 

Lieented Operator 1 
Ctfteri | | M 1 II 1 II II II II 
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GRL 

v* jersey oep»Rtmentof environmental protection 
OlviSlON of WATER RESOURCES 

water ouauty management element 

'0 WATER ANALYSIS - MONITORING WELL REPORT 

PLSASS 7VP! OR **IN7MTH 3ALLRO/W.'EIV 

Facility name 

l>3 name 
unocaL Chest;-.al rarfprpf M.I 

. SW 10 NO 
MM-R 

NANrn Laboratnripc Uappingorc Falie 

njpoes no. well permit na 
sampleoate 
TR .  |  M O .  [  Q A T  nj las cert. no. 

0 NJtnirl?ldrl7)7l |2 j6 Ho 181515191431 lsl9 (o b lolTI b b U .'6 !o 1 
I I  »  »  T *  I T  3 2  I I  1 7  

THE SCHEOULS INOICATSO SELOW IS TO 3£ 08SERVE9 FROM P |8 |8 |8 | TO 10 * 81 91 21 
MO. TL MO. Y&. 

submit wrnislgsed t• vvx-on 

sampling months 

j N • > R » 
z £ < s 4 -? < 

« 7 J k u i ; n a • - a z a 
analysis units PARAMETER VALUE 

< 2 

1 K Elevation of too of well eating witn eao off 
(at toeeified in well eomotetion reoorr) 

feet MSL: 
to nearett .01 E_2 

IX Elevation of original ground level 
las toeeified in well eompletion report) 

feet MSL: 
to nearett .01 3 . 4 3 

¥ 
Oeoth to water table from too of eating orior to 

tjmoli.na witn eao off 
feet: to 
nearett .01 

8 2 3 4 6 
4 . 5 0  s 

2 
Oeoth to water tabic from original ground level 

prior to tamolinq 
feet: to 
nearett .01 

7 2 0 1 9 

i_! L Arsenic. Dissolved UG/L at Aa oil |o lo |o 
IJ Barium. Oittolved UG/L at 3a 0 11 |o lo 3 

Biochemical Oxygen Oemand • 5 Oav MG/L 0  1 0  1 3  1 1  | 0  

I I Cadmium. Oittolved UG/L as Cd 

M 33 
0 1 0 2 3 

a XI Chforioe. Oittolved UG/L at CI a 2 12 19 5 1 4 
Chromium, Oinolved UG/L at Cr 0 10 3 0 

Chromium, Oittolved. Hexavalent Up/L at Cr 0 12 f 2 10 
Chemical Oxygen Demand (C00I, Oittolved MG/L 0 0 3 4 1 

Cotiform Grouo N/100 ml 7  4  0 1 5  6  

Color ?t • Co 0  0  0 1 8  0  

Coooer. Oittolved UG/L at Cu 0 10 4 0 

Cyanide. Total MG/L at CM 0 10 I 7 | 2 I a 
sndrin. Total UG/L 3 19 I 3 i 9 10 
rluoride. Oittolved MG/L at ? Q 10 I 9 I 5 J 0 
Grstt Alona. Oittolved P s/L o i l  I  5  0 13 

I I Grott Beta. Qisolved Pe/L 0 3 3 0 3 
Hardnett. Total at CaCOj MG/L 0 0 9 0 0 

Iron. Oittolved UG/L at rj 0 10 4 6 

K 3£ Lead. Oistoived UG/L at ?3 0 1  0 4 1 9  
I I Lindane. Total UG/L 3 9 7 8 2 

Manganese. Qiiso'ved UG/L 0 [ 1 } 0 ! 5 j 6 I 
I IX I MefCW. dissolved UG/l 7 1 ta!9 10 

VALUE COOING RULES ANO 
REMARK cooes ON REVERSE 

2t 42 2* II 

23 24 
4 «  4 ?  
29 50 72 ?a 

40 «l 22 24 55 «? 
79 ao 
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new jersey oep ar tmen t of environmental protection 
OlvtSlON of water resources 

water Quality management element 

Page 2 

GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

PLsas£ TYRf OR PP//V7" WITH JALLPCNT PfN 
FACILITY NAME 

L>a NAME 
Unocal Chesicals - Carterpt. W.I 

: S'w 10 NO. 
- I "W-8 

HANfn  I  ahnra fn r iRg  Uapp i r»ggr?  Fa l l s .  NY 

NJFOCS NO. WELL PERMIT NO. 
SAMPLE GATE 
rx .  |  . M O .  I  O A T  

Fl NJjo lo \z 16 lo \l |7 I fFTil-f ol 8l 5l sl 9IT3 fsilllohloT iT J i i ii 1J ii 

NJ LA a CERT. NO. 

7 13 14 i6 lo 
ft T. 

W0M USE 

Q 
TTHE SCHEOULE INOICATEO 86LOW IS TO 3E 08SERVE0 FROM TO 

SUBMIT WITH SIGHED T-Y^XOt* 

sampling months 

4 ^ 3  
» J > 

a < 

# ^ ^ ^ 

3 5 •; s • ~ ® 3 -3 -3 < iX a a TSIS UNITS parameter 

< 3 
value 

Methoxvcnlor, Total UG/L 39 4ja 0 I I 
VeOv'T'! Slue Acrive Substances MG/L 3 I 8 I 2 I a I 0 
Nieogen. Ammonia. Oiuoived NH3 • NH, is N MG/L as N 0101 s! 0! a 
Nitrogen. Nitrate Oiuoived MG/L as N 0 I 0 [ 6 1 I 8 
Odor T.O.N. 0 10 | Q ! a!: 

M OH Standard Units 010 [ 4 ! Q 10 7| . |3 l6  
Phenols. Total Recoverade UG/L 3 | 2 | 7 I 3 i 0 I I I 
Radium 225. Oiuoived Pc/L 0 9 5 0 3 
Radium 223. Oiuoived Po/L 31 3 ! 5 I o I I -
Selenium. Oiuoived UG/L 01 I 4,5 
Silver, Oiuoived UG/L 0 | t |0|7 | 5 
Sodium, Oiuoived MG/L 0 0 ! 9 i 3' ( I I 1 

M 
Sulfate. Oiuoived (as SO,) MG/L 0 I 0 j 9 14 • 6 

Total Oiuoived Solids (TOSI PPM 7 f 0 I 3 0 ! 0 I  6 l7 l6  

"oral 0/ganic Caroon (TOCI PPM 0 f 0 I € 13 ! 0 
"otal Organic Halogen (TO XI UG/L 7 j 0 I 3 I 5 I 3 

> oxaonene UG/L 3 | 9 | 4 10 j 0 

TurOiditV NT U 0 | 0 | 0 | 7 ! O I ! ! 
K Zinc. Oiuoived UG/L O i l  0 : 9 1 0  

2. 4—0. Total UG/L 3 I 9 I 3 I 7 ! 0 

2. 4. 1 otal UG/L 3 | 9 10 14 | 5 

I I 
I I 

M i l  
I ! 

S3 3* 
44 47 
T9 SO 

VALUS COOING RULES ANO 
REMARK COOES ON REVERSE 

29 42 is 
jTT4 
44 * T  
99 40 72 73 



F o r m  V W X - 0 1 6  
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new JERSEV 06f*«rug.Nr of environmental protection OI V ISiON OF WATS* RESOURCES 
WATER CUALlTY MANAGEMENT SLsMENT 

GROUNO WATER ANALYSIS - VOLATILE ORGANICS REPORT 

plsass rvps op ppint with ballpoint *sn 

facility namg 
QnocalCher.ical . Carteret. NJ 

s"w i0 no. facility namg 
QnocalCher.ical . Carteret. NJ 1 MW-8 1 

nrmc 
NANCO 1 ahn«Mri«. WaDDinoer Falls. NY J NANCO 1 ahn«Mri«. WaDDinoer Falls. NY i 

njpoes no. well permit no. 
sample oats 
r*. i mo. |oat LAS CSRT. NO. 

E Njl nl ni pi d nl j t\ [T̂ -f Q( $ 3 3 |8|9|o t2 b b I I 7I1I a! d rl 
l i < 5 ti it 22 13 27 

THE SCHSOULS INOICATEQ 3ELOW IS TO SE OBSERVES FROM to '8 18 18 I TO ioi8>q'?i 
Ma r R. MO. TIL 

sampling months 

J j - •: * 2 * 4 ̂  _• » j 2  •  j  a  •  5 ^ 3  r  s i  a  •  S < 3 -3 -? < <2 O 2 O 

ATT'&wr wrthsrcxed r-wx-ou 

analysis units pa«am€t5* valufi 

* 
e < 2 

xi 1 ix 1 ix 1 M 1 Acrylonivile UG/L 3 1 <* 1 2 | 1 | S 1 1 1 1 1 2l 5 K 
i l l  M  1  h i  I I  M  3en«ne UG/L 3 410 i 3 lo 1 | |9|410 10 
I I  1  1  1  M i l  1  I I  1  Sromo'orm UG/L 3  2 1 1  i 0  j a  1 1 1 1 11 010 K 
II 1 1 1 1 1 M  I I I  1  Cjfton TrtraenlortCe UG/L 3  |  2 1 1  1 0  I  2  1 ! i |1|0 0 K 
I I  1  I I I  1  1  l l l l l l  ChloroOenlene UG/L 3 | 4 | 31 0 1 1 i nmoioio 
I I  1  I I I  1  1  I I  I I I  1  Chlorodibromoethane UG/L 3 | 4  3 | 0  '  6  1 1 1 11 |0 1 0 K 
I I  1  I I M  1  1  1  I I I  1  Chloroform UG/L 312111 a | s 1 1 1 hlOlOK 
I I  1  I I I  !  I l l  1  I I I  1  t. 1 • Oicntoroechane UG/L 3 1 4  | a  i 9  16  I  I  i  m a o K  
II 1 ! 11 1 II II il f- 1 . 2 -  O i c h i o r o e t h a n e  UG/L 3 14 '5 13 i 1 ! i I i1 ! 01 0 K  

I I  1  I I I  1  I I I  1  I I !  1  1. T • Oichloroethvlene UG/L 3 1 4 1 5: 0 I 1 1 1 1 j 11010 K 
I I  1  I I I  1  I I I  1  I I I  1  1 . 2 -  O i c n l o r a o r o o a n e  UG/L 3 1 41 51 4 i t 1 1 1 i110 I 0 K 
I I  1  I I I  1  i l l  1  I I I  1  Ethylbenasne UG/L 3 1 4 | 3 | 7 | t 1 1 1 111010 K 
I I  1  l i :  I I  U  I  I I  1  Methylene ChloriCe UG/L 3 1 41 4121 3 1 1 1 15(710 

1 1 II' 1 III 1 III 1 I. 1. 2. 2 • Tetracnieraeoane UG/L 31 41 S i T 5 I f I j11010 K 
I I  1  I I I  1  I I I  1  I I I  1  T etracnioroethylene UG/L 31 4141 7 : 3 1 | | 11100 K 
I I  1  M l  i  I I I  1  i l l  1  Toluene UG/L 3 1 4 101 1 2 • ! 1 '1100 K 
I I  !  i l l  I  I I I  1  I I I  1  I . I . I  -  T n c n l o r o e t n a n e  UG/L 3141 s; a - 5 M i l  1 1 0  0  K  
I I  1  M l  1  I I I  1  I I I  1  1. I. 2 • Tncnloroetnane UG/L 3 i 4 1 S i 1 1 i 1 i 1 :1I0I0 K 

I I  1  I I I  1  I I I  1  I I I  I  T ricnloroethvlene UG/L 3 | 91 11 3 : 0 l II 111010 K 
11 1 M 1 1 1 M I N I  Vinyl Oileriee UG/L 3i 9h 1 7 5 l ,  !  I 110 : 0  K 
II 1 11 ! II II 1 II 1 Acrolein UG/L 3 f 4 | 2 1 t 0 MM 12 ;5 K 

I I  1  I I I  1  I I I  |  I I I  |  CMoroemane UG/L 3i 4|3: : 1 i i > i 1 1100 K 
I I  1  i l l  1  I I I  1  I I I  1  2 • Chioroeviylvinyl other UG/L 3 | 41 S « 7 S I I 1 1 1 • 010 K 
I I  1  n i  1  I I I  1  1 , 1  1  Oicniorooromcmetnane UG/L 3 1 2! 1 ; 0 ; 3 l II 1 11010 K 
I I  1  I I I  1  I I I  1  1  i l  1  1 . 3 -  O i c n o r o o r o o y i e n e  UG/L 3 | 4 | 6 | 9 i 9 1 I I I 11010 K 

I I  1  '  M  1  I I I  1  I I I  1  Metnyt 3rom.ce UG/L 31 41 41 1 ! 3 ' I ! ' 1 lO'O K 
I I  1  M i  1  I I I  1  i l l  1  Metnyi Chlor.oe UG/L 314; 4; I > a I I ! I 110,0 K 
I I  '  I I :  i  i l l  1  I I I  I  1 . 2 -  I r a n i  •  O i e n i o r o e t . n y i e n e  UG/L 3l 4j Si 4. 5 1 1 1 I 110 ;0 K 
I I  1  M i  1  I I I  1  I I I  1  1. 2 Qicniorooentene UG/L 3 1 41 3 i ] ! 5 ! : i i1i010 K 
I I  1  I I I  1  I I I  1  I I I  1  1. 3 Oi'eniorooentene UG/L 31 4| SI 31 o : I ' ! 1100 K 
I 1 1 1 1 1 1 II 1 1 1 1 1 a O.cmoroceniene | UG/L 31 4 j 5 i ?' i 1 |1|0i0|K 

VALUE COOING HULES AND 
REMARK COOES ON REVERSE 

:s 42 Ji (I 
J4 34 46 4? 39 «iO :s 

40 4l 33 34 
79 40 



r«m VWX-C17 
US 

Nevt xewstY ocrAn-rvgNT or gNvaoNugNTALrwoncriON 
division or watih MUOunCU 

pi ktatch quality uamaccmfmt ilcmcnt 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 
ACID, BASE/NEUTRAL ORGANIC COMPOUNDS 

n/jLSf rrrf o* paitrrmnr* BALLPOINT HM 
*AC1UTY Unocal Chanical- Carteret, NJ 

m 10 no. MW-8 
LAI NAAl NANCO LaboratoriP*; - Manninflpre Fallc NY 

(AWll OATt 
mfou Ma Wtut M AMIT NO. 

Iu] nj|q Id 1216l 01717J 

TT. MO. | OAT 
8 9 0I2I0I7 

HJ LAi CCRT. MO. 
pEEy 

THX tCNlSULX INOICATXO ICUJrr BTOII C1J£*V10 r*OU TO 1 ?. "A MO. XJL 

SUSMJ7 VlTlTSlCNtD T-TVI-014 

f IMfl.im MOMTMS 
iwm pakamitxji 

"CM LSI 

0 

VAiUC 

m c 
5 

X  I-CMore-she-sl ug/1 3  4 sMi M M  
1.4-DichIoroohenol ug/1 3 4 6 l o t  1  1  

• 
2,4-Di=ethylpheaol Ug/1 3 4 6  l o  1  6  1  

1  1  1  2,6-Dinitre-o-cre#ol Ug/l • ' 7 7 6 0(3 1  

1  1  2.4-Dinitroohenol ug/1 3 4 6 116 I  

1  1  . 2-Nitroohenol ug/1 3 4 5 9 1 1  l  
1  1  

1  
1  4-Nitro?henol ug/I-* 3 4 6 4 9 1  1  1  

1  1  1  1  1  p-Chloro—=-creioI ug/1 3 4 |4 5|2 1  1  1  1  

1  1  1  1 Pentaehlarophenol ug/1 3 9|0 3 1  2 1  1  1  

|  1  1  1  Phenol Ug/1 3 4 6|9|5 1  1  

1  M  2,4,S-Irichlorophenol Ug/1 3 4 161211 1  1  1  

1  1  1  r  M l  1  1  1  1  

1  1  1  1  1  1  M  u?/l 1 1 4 1  ?  1 0 1  s  1 1  1  1  1  

1  1  I  I  1  M  Acenanhthvlene ug/1 3 U I 2 I 0 I 0  1  1  1  1  1  

I  1 1  1  M l  Anthracene ug/1 3  4  1 2  1 2  1 0  1  1  1  • . 1  I  

| 1 1  1  1  M l  1  Benzidine ug/1 3  9 11 12 {0 1  1  1 .  1  1  

| 1 1  1  1  M  1  Benxar.thracene ug/1 3  4|512 | 6 1  1  1  1  1  

| 1  I  1 '  1  Benxopyrene ug/1 3 | 4 | 2 | 4 j 7  1  1  1  1  1  

I  1  1 1  1  3, 4-Benzof luormthene ug/1 3|412|3 10 1  1  1  1  1  

| 1  1  1  l !  1  Benxoperylene Ug/1 3|4 3 2| 1  1  1  1  1  1  

1 1  I  1  Benxnfluoranthene ug/1 3 4  1 2  4 | 2  1  1  1  1  

1  1  1  1  1  1  Bi«(2-chlor3ethoxy)oethana ug/1 3 4 | 2 | 7  ( 8  1  1  1  1  1  

1  1  1  I I  1  1  Bi«(2-chlornethyl) Ether ug/1 3 4  [  2  1 7  1 3  1  1  1  1  1  

1  t  M i l  Bia(2-chlroieopropyl) Ether Ug/1 3 4  2  8 | 3  1  1  1  1  

H i  1  1  1  Bis/2-ethylhexyl) Phthalate ug/1 3  9|1 0 1 0 1  1  1  1  

r  1  | | 4-Bronnphenyl Ether ug/1 . 3 4  6|3|6 1  1  

r  1  Butvlbersxyl Phthalate Ug/1 3 4 2 |9 |2 1  

r  1  I  \1tt 1  3 4  s l a'l 1  

• 
I  1  L. rv 1 .-vl Phenvl Ether ue/1 

1 
3 4 1614 11 
•» 11 A 4 

1  1  1  40 4 1  
VALUE COOING RULES AND 41 

•4 
41 41 
»• 40 44 4? Jl 40 



vwv.ai7 "g*1 v*rjtr oc'amtuimt o* (mvimonucntal prctict i 
oivijio* or rtATim kuouxcu 

'2 watca ouAtrnr uamacimint ilcmcnt 

GROUND WATER ANALYSIS - MONITORING WELL "iPORT 
ACID, BASE/NEUTRAL ORCANIC COMPOUNDS 

pllase rrrr o' *hht wttk iaiiro/vthh 

lACIUTT hi Unocal Cheaicals - Carteret, NJ 5,"0,'0• MW-8 
LAC . NANCO 1 ahnrafnrips - WAOninaprs Falls. NY 

MjTOff NO. WIlL'IPMrTKO. T». I MO. | DAT w-» 6»»r. t: 
]u] wjjo lo h is b b jj P3-Q3333-5 [stgp tzloM ^hUlfilgl 

WILL FtuMrr MO. 
lAMTlf OAT1 
Tl. I MO. f DAT MJ LAI CUT. MO. 

tw* scHtauuE moicatso «(LO«* a to «i oucrvxd fkou I Of 8l 8t 8( to b 6 (9 |2 I 
MO. TJk. MO. XX. 

svt.hrr vrrrt srcyro t-rwz-oh 

s i i i t U t i i i i  AMALTX3 UMrrx 

X  Chryecne ug/1 

rAJUMrrxi 

A13 j 21 0 

VALUt 

v 
m 

i 
£ 

Diber.x anthracene ug/1 LIS 3 
1,2-Dichlorobeaxene ug/1 45 
1,3-Dlchlorobenxene ug/1 4 3 6 6 

1,4-Dichlorobenxene ug/1 45 
3.3'-Dichlorobe:Liidine ug/1 3 4 
Diethyl Phthalate ug/1 3 3 

n Dioethyl Phthalate ug/1 3 4 1 
Ihl Dl-n-butvl Phthalate ug/1 

2 ,4-Dinltrotolulene ug/1 3 4 6-' 1 1 
2,6-Dinitrotoluleae ug/1 3 4 61 2 6 
Dl-o-octyl Phthalate ug/1 ^ 5| 9[ 6 

! ' 1,2-Dipher.ylhydraxiae ug/1 * 1 * 1 *  
Fluorantheae ug/1 4|3|7 

H Fluorene ug/1 « 3 8  
Bexachlorobeozene ug/1 T7T 0 0 
Hexachlorabutadieae ug/1 3 41 31 91 1  

lO 

H e x a c h l a r 3 C 7 c l o ? e r . t a d l e a e  ug/1 I 31 AI  3 l  8 |  6 

FT 
Rexachloroethane ug/1 1 3( 41 3( 9| 6 
Iadenoorrene ug/1 4|  4|  0 |  3 
Iaoahorane ug/1 41 4 j  0 |  3 

I I Vaahthalene ug/1 iTTTTT 
Vf frnbe-ren» ug/1 4|  4 l  7 

Ug/1 J. 4I tl li TT K-Nltraiodl-n-proaTlralne ig/1 3 4| 4| 2| 8 
N-Nitroiodipher.ylxaiae ug/1 3 41 41 31 3 .  

TT 
Phenar.thrcae ug/1 4| 4| 6j 1 
Pyrer.e ug/1 ITfT 
1,2,4-Trlchlorob«axeae ug/1 

VALUE CCOING RULES ANO 
REMARK COOES ON REVERSE 

r» 
42 it 

111511 
IS U 
44 47 
M 40 
71 71 

40 »J 
7t 

41 14 • T • O 



Parm VVWXOI 7 
4/83 

new jersey oepaatment op environmental protection 
oivision op naTER resources 

water quality management element 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 

H.CASe TYff QH AP//V T tY! TU 5ALO»C"V T *{N 

Unocal Chemicals - Carteret, w.l SY» 10 NO 
WW-8 

NANCn I ahnrat-nripc - Uapping^c F*n«r mv 

njpoes no. well permit no. 
sample oats 
r.v | no. | oat nj las cert. .no. 

NJiolnl?lfi In 1717J FFl-jp is Is Is >9 l-fil |̂ 8| 9|0|2|0)7 | IJ q[ J flj) 
wcm use 

• 
THE SCHEQULS INOICATSQ 9EL.QW IS TO 88 OflSERVEQ PROM I Ol 8l 8t 8l T0 I Q #9 '2 

no. TR. MO. rx. 

SAMPLING MONTHS 

J j£ 5? « * S > • 2? • » u 5 • J ^ J 5 •= a r y a * •n it. 3 < g •? •? < m o z-a 

submit with s/g.ysd t- vt*x-qt* 

analysis units PARAMETER value 

|x| Specific Coaduccance umhos/cm 1 I 1| 918 
I I 

Ixl 1 1x1 Floacing Produce inches to 
I I I I 

bd xl Tocal Xylenes ug/1 I I I |1|0|0 

I I I II I I FIT I l 

I l I I I I I l I I 
I l I I l l l I i 1 M 

I I l i i i M I 
I I I ! I 

M i l  

! i 
I M i I ! I II I 

I I 

! < i 

I I 1 I ! ! I I I i 
VAUUE COOING fluuis ANO 
RSMAflK COOSS CN aSvSHSc 

29 42 
29 
14 

22 24 
44 4? 29 40 72 72 

40 41 
22 24 44 47 
73 10 



Form T-VWX-OM 3/U new jers£t otrxbrus.nt of enviro<<«£vrra^ protection 

0i vision of water resources 

PERMITTEE: 

MONITORING REPORT - TRAMSbAITTA L SHg£T 

NJPOES WO. 

1Q I Q I 2 I 6 I Q I 7 I 7 I 

''•-local Chemical 
Name 

R c?u* i buo re n 100 * 
••O. t «. MO. T». 

1 1 1 1 8 < 8 (  tw 10,1 |8 | 91 

Addreu 1345 North Meacham Road 

Schaumburq. II 60196 

FACILITY: Nam* Unnral fhpmiralc niuicinn 

Addrtu TRfl Pnncouplf flwom.o 

CarfPrPt (County 1 Middlpspx 

Telephone f 201 ) 541- 4224 

OPEHATWG EXCEPTIONS 

VWX-012 • T-VWX-013 

FORMS ATTACHED (Indicate Quantity of Each) 
sluoge reports-sanitary 

• T-VWX007 • T-vwx-ooa • T-VWX-GG9 

sluoge reports • inoustrial 

• T-VWX-010A • T-vwx-oioa 
wastewater reports 

• T-VWX0I1 O 

groundwater reports 

[ 1 Ivwx-0I5(A,3)[ -i [vWX-016 LlJ VWX-017 
NPOES OlSCHAAGE monitoring REPORT 
• EPA FORM 3320-1 

AUTHENTICATION - I certify under penalty of law that I have persenatly examined and am familiar with the 
infarmation submitted in this document andaS attachments and that, based on my inc. 
of those individuals immediately responsible for essoining the information, I believe the 
submitted information is true, accurate and corrroiete. I am aware that there are si^nific 
penalties for submitting false information irrgVnf»j the possibility of fine and imprijen.— 

ves no 

OYETESrova • CP 
teworary bypassing a ID 
OlSmPECTXX interruption • QD 
wram ,jac malfunctions a E 
units cut of operation • E 
other • E 

(Decslmay Tes " on reverse side 
in ippntp «'i —i1 space.) 

NOTE; 71e 'Hours Attended at Plant" on the 
r of ties sheet must also be completed. 

LICENScO OPERATOR 

Nam* (Printed) 

Gride & Regittry No. 

Signature 

Oit* 

PRINCIPAL EXECUTIVE OFFICER or 
OULY AUTHORIZED REPRESENTATIVE 

Htme (Petrol PaTY1 W. PieunMschter 
Supervisor Environmental 

Title (Pnrr-fi ..Affairs 

Signature 

One ___ 

j f c s j i ' ,  /,• i + d l  

March 21, 1989 



OPERATING EXCEPTIONS DETAILED 

HOURS ATTSNOSO AT PLANT Mont* I I I YI I I 

• ay of Mont* | 1 2 3 4 5 6 7 8 9  1 0  1 1  1 2  1 3  1 4  1 5  1 6  

Lietnud 0pari tor 1 1 1 1 1 
Ot*eri | | I I I  1  1  1  I I  1  I I  1  

0»y of Mont* 17 13 19 20 21 22 23 24 25 26 27 28 29 30 31 

Liecntcd Oparitor |  |  j  1  
Ot*«r» 1  1  1  1  I  1  1  | | I  1  1  I I  1  



Perm VWX- 0 1 J A  W j S . R S e v 3 S a  * R T M £ N 7  O P  E N V I R O N M E N T A L  PROTECTION 
A/83 OIVISION  O P  WATER RESOURCES 

water quality manaccmsnt element 

GRo 'O WATER ANALYSIS - MONITORING WELL REPORT 

PLSASS rr»S OP 'PINT WITH 3ALLPOIW 'f.V 

F A C I L I T Y  NAMC 

LA a NAM; 
"u'n0ClL £«=•' rarfprpT N.l 

, S.v iO NO 
MW-9 

NANTO Labora tn r iPc  Uapp ingcrc  Fa i ie  MY 

0 
INJPOES NO. WELL PERMIT NO. 

NJ d d d f j  d i  216 

SAMPLE OATE 
rn. i MO. | oat nj lab cert. no. 

ol 8l 5l 6l oMH |819 lo I 2| ol6] b b 14 16 !o 
l J 17 ZZ ZJ 17 

TH6 SCHEOULE INOICATeO SELOw IS TO 3S 08SSRVE0 PROM IOIRIRIRI TO I Of pi qt ?l 
MO. ri. MO. ri. 

submit vithsigsed t-wx-01* 

SAMPLING MONTHS 

;  A  j  < 3 ^ - 2 < M O Z S  ANALYSIS UNITS PARAMETER VALUE 

Elevation of too of well eating witn eao off 
(at soecified in well completion reoort) 

feet MSL: 
to nearest .01 9 . fl 9 

Elevation of original ground level 
(aa specified in well cornoletion reoort) 

feet MSL: 
to nearest .01 1 0  , ' 4 ' n  

Oeon to water table from too of casing prior to 
sampling wnn cap off 

feet: to 
nearest .01 • |i b 

K 
Oeoth to water table from original ground level 

prior to sampling 
feet: to 
nearest .01 

7 2 
• I 6 ! 6  

Arsenic. Dissolved UG/L as Aj 0 I 1  | o  i o  l o  
Barium, Oitsoived UG/L as Ba 0! 1101015 
Biochemical Oxygen Oemand • S Oav MG/L 0  o h  1 1  | o  

a 
Cadmium, Oitsoived UG/L as Cd 0 1 0 2 5 

"RI Chlorioe. Dissolved UG/L as C! 8 2 2 9 5 |1|7 
Chromium, Dissolved UG/L as Cr 0 1 1 0  3  0  

I I Chromium, Oitsoived. Hexavalent lift/L at Cr 0 1  2 : 2 1 0  

Chemical Oxygen Oemand (COOI. Dissolved MG/L 0 013 4 I 
Coli'orm Grouo N/1 CO ML 7 4 0 5 16 
Color P: • Co 0  0  0 l a  0  L 
Coooer. Oitsoived UG/L at Cu 0 10 4Q 
C/anide. Total MG/L as CM 0 f 0 I 7 | 2 1 0 
Endrm. Total UG/L 3 ! 9 I 3 ! 9 I Q 
Pluoride OiuoNed MG/L as r 0  1 0  1 9  I S  1  0  

Gross Aiora. Oitsoived Pc/L oil I 510 ! 3 
Gross ieta. Oisolved Ps/L 0 3 S 0 | 3  
Harcness. Total as CICOj MG/L 0 0 9 0 0 
Iron, Oitsoived UG/L as Pe 0 1 0 1 4 6  
Lead. Dissolved UG/L is Pb 0  1 0  4  9  

Lindane. Total UG/L 3 9 7 8 2 

Mix !  
Manganese. Oitsoived 

I Msrfjr/ Dissolved 

UG/L 0 I I 10 ! 5 i 5 
UG/L 7 I I 13 ! 9 I a I 

VALU= CCOING 3UL=S ANO 
REMARK COOES ON REvSRSc 

29 «2 ii 64 
12 
4 6  4 ?  
69 60 
T 2  ' 2  

40  «  .  6J I 4 66 6" 79 11 



Harm v v v x-0 t 5 3 
4/33 

NgW JERSEY r.Mg.Nr 0" jNviRONMgNr.XL PROTECTION 
0IVISI0N OP hvaTS.r RESOURCES 

WJkTER QUALITY MA.NAGcMg.Nr ELEMENT 

GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

'J* :  

plsass rys o» ">inr wr* ballpointpen 

PAClLiTY NAME 

LAS NAM 6 
Unocal Cheaicals . Carterpf.. W.I 

. T>i 10 NG . 

MW-9 

NANffl—I ahnrat-nripg Uapp^grc Fall*;. NY 

NJPOES NO. WELL PgRMlT NO. 
Sample OATE 
r*. i MO. i BAT 

Fl NJio lo \2  16 I0I7I7I (ilil-jo)8l5l6iolT2l I 8l9|o|2|ol6 
J 4 » x* 1; 12 

NJ LAS CERT. NO. 

7I3 kl6!o 
fc r 

THE SCHEOULs INOlCATSO SELOw IS TO 3g OSSSRVEO PRQM TO 

Si,'3MIT WfTff StCSEP T-VWX Ol-i 

SAMPLING MONTHS 

J J *1 A 5 ^ ^  M  >  u  5  •  •  C L  J  5  • =  3  f u e l  • N A . 2 < 2 - 5 4 < i a a z a  analysis UNITS parameter 

< 
2 

VALUE 

Methoxycnlor. Toul UG/L 3 9 4 1 3 0  I I 
MetnY'ene 3lue Active Subetance* MG/L 3 I 3 I 3 15 I 0 
Nicrogen. Ammonia. Oiuoived NH3 * NH4 as N MG/L as N 0  { 0  ( s !  0 !  a  

I I Nitrogen. Nitrate Oiuoived MG/L as N 0 10 | 5 ! I I 3 

M 
Odor T.O.N. 01010! 31 s 
OH 

I I Phenols. Total Recoveraeie 

Standard Units 0 10 | d f 0 | 0 
UG/L 3 | 2 | 7 (3 i 0 

|6|  3l8 

I ! 
Radium 225. QiuoUed Pe/L 0 19 | S 10 13 

Radium 223. Oiuoived Ps/L 81 I f 3 f S i € 
Selenium. Oiuoived UG/L 0 | 1 I 1 J A | 5 

Silver. Oiuoived UG/L Of 10 ! 7 J 5 
Sodium. Oiuoived MG/L 0 j 0! 9; 3' 0 

3 
I ' M  
IX! I 1X1 

Sulfate, Oiuoived (as SO«) MG/L 0 10 i 9 j a ; 6 
Total Oiuoived Soiidi (T0S1 ?°M 7 [ 0 | 3 I 0:0 ! 1 19 3i4 
"otal Organic Caroon (TOCi P»M 0  0  S • 3 , 0  

Total Organic Halogen (TOX) UG/L 7 0 3 1 5 1 3  
10x10nene UG/L 3 19 I A ! 0 I 0 

EL 
1 uroiditv NHJ 10 ! 0 i 0 ; 7 [ 0 
Zinc. Oiuoived UG/L 0 i 1! 0:310 
2. a—0. Total UG/L |3 i 3 I 3 i 7 ! 0 
2. 4 .  S-TP. Total UG/L 3 I 9 I 0 ! A . S 

I I 
! I I I I I 

I I I 
>1 I I! I 

I I I !  1 1 
I I 1 I I 

V A L U E  C O O I N G  f l U L = S  A N Q  
RSMAflK COOES ON flgvE.RSc 

it 42 Sfl II 
iTT* 
4 6  4 ?  59 40 
T2 TJ 

sj j* 
44 4? 
79 40 



P l f n  VVN X -OIS 
a/83 

NEW JERSgv DEPARTMENT OP ENVIRONMENTAL "0":C"'QN 
DIVISION OP WATER RESOURCES 

WATER cualitv UANACCMENT ELSment 

GROUND WATER ANALYSIS - VOLATILE ORGANICS REPORT 

plsass rvp5 o" "wrwrw ballpoint" 

PACIUIrv NAMt 
UnocaI.Char.ic3L . Carteret. NJ 

, i '"V IQ NO 
1 MW-9 

N p4M«C 
NANCO i Ahnr-ACnrioc- WaDainaer Falls. NY : 

Njpoes NO. WELL PERMIT NO. 
SAMPLE 0ATE 
TR. ; MO. |OaY .j las cert. no. 

0 NJ  ̂ d nl  ̂fil nl 7I 7) |2 |6 h'o  |8 [5{610 l-T Î f 8l9I0I2I0161 1717I  d!  ri 
l  2 4 < l i  J7 12 I I  IT 

WCM USE 

•  

THE SCHSOULs INQICATcO 3ELCW IS TO 36 OBSERVED PROM to'8 18181 TO 101 fll 9' ?! 
MO. m. MO. Yft. 

submrr with sigxed t-vwx-on 

SAMPLING MONTHS 

g • j •N UL. 3 
> s » * i -• » 

X 3 5 < Jl O I 
ANALYSIS UNITS parameter VALUE 

e < 
3 

X ~K ~E I (XJ  t  Acrylonitrile UG/L 3 | < | 2 | 1 | 5 1  1  1  1  1  1  
i  M i l l  M l  I I !  1  3«nzsne UG/L 3  4 | a  i 3  l o  1  I  | 41H9 t  
I I  1  I I I  I  1  I  1  1  I I  Sromo'orm UG/L 3jj | 1 | 0 | 4 1  1  1  1  M:0 K 

I I  1  I I I  1  1  ! | 11  1  CirSon Tetrachloride UG/L 3 | 21 I j 0 • 2 I  M  I  |1!0 K 
i i  I I H I I  I I  M i l  Chlorooenle.ne UG/L 3 | 4 | 3 1 01 1 I  I I  I"  1412  
n  i i  i i  i  I I  M i l  Chiorodibromoethane UG/L 3 | 4 j 3 | 0 I S I  I I  I  I 1 I 0  K 
n  i  i n  i  i n  i  i n  i  Chloroform UG/L 3  |  2 1 1  i  0  |  6  I  I I  I  1110  K 
I I  1  I I I  !  I l l  1  I I I  1  1 . 1 -  O i c n i o r o e t h a n e  UG/L 3 I  4 |A |9 IS 1 1 1 1 1311 • 

I I  1  I I I  1  I I I  1  1  i l  1  1 . 2 -  O i c n i o r o e t h a n e  UG/L 3 14's : 3 ; 1 1  i  1 i  ! 110 K 

I I  I I 1 1  I I  I I  I I  ! 1  t. 1 • Oichloroethylene UG/L 31  4  510 !  i  I II i I  1.0 K 

I I  1  i n  I  I I I  1  1 1 1  - I  1 . 2 -  O i e n l o r o o r o o a n e  UG/L 3  1 4  j 3  1 A !  |  1  I I  1  1 1 1 0  R 

I I  1  I N  1  i l l  1  I I I  1  Ethylbe.niene UG/L 3 1 4  | 3 j 7 1 1 1 1 1 121510 
I I  1  M  1  I H  1  I I I  1  Methylene Chloride UG/L 3 1  41 4 1  2 1 3 ! 1  i  1 1  110 R 

1  1  I I '  1  I I !  1  I I I  I  1. 1. 2. 2 • Tetrae.noroeriane UG/L 3 i 4  I 3  i  T : 0 I I ! ! I 1' 0 K 

I I  1  I I !  1  I I I  1  I I I  1  Tetraemoroethyiene UG/L 3 1  4 1  4 1  7 : 3  i II I I TO K 

II 1 Ml ; ! 1! 1 I 1 1 1 Toluene UG/L 3 1  MOM 2 8 9 10 0 C 
II ! M 1 1 ! Ii 1 II 1 1 1. t. 1 • Tncnioroetnane UG/L 3 1 4 | 3 : 0 • 5 l  1 : ! ! 1 0 K 

I I  1  I I I  1  I I I  1  I I I  1  1 . 1 . 2 -  T n c n i o r o e t n a n e  UG/L 3  j  4 1  s :  1 1 1  ;  1 i  :  1 v 0 K 
I I  1  I I I  1  I I I  1  I N  1  Tricnlo'oetnvlene | UG/L 31 9! 1 I 3! 0 1  1  ! 1  1  1 1  0 K 

II 1 Ml 1 ||! | Ml 1 Vinyl Chlcnce | UG/L 31 9i 1' 7 5 i i ' I I  1: 0 K 

M 1 i1 1 I  I 1 I I I  1 Acrolein | U G - L  3 1 4 ) 2 '  0  •  I I I :  
I I  1  i  1  1  1  I I I  1  I I I  1  Chloroethane | UG/L | 3 1 4 ; : :  :  ,  i  i 1 j ' 41 1 0 1 
II i in i MI i in i 2 • Chloroetnyivinyl ctner | UG/L | 3  i 4 | S  r  7 . 5  i  I  1 i  i  1. 0 K 

11 1 i  1 1  1 i I :  I Oicniorosromcmetnane UG/L | 3 1  2 ! 1 : 3 : 5 i  : 1 i  11 0 Kl 
li I in i in i MI i 1. 3 - Oicnioroorooy'ene | UG/L | 3 1 A | 5 : 9 i 9 1  i  I  !  i r o  Kl 
ll i i i1 i MI 1 in i Methyl 3rom>ce  |  UG/L 3 |  4 |  AM ;  3  i  '  i  ' H'O K| 
l i  i  i n  i  i n  i  i l l  i  Methyl Chi once UG/L | 3 1  4  i  4 i  i  i  3 ! I  1 I  11 .0 R 

I I  1  I I :  1  I I I  1  I I I  1  1 . 2 -  t r a n i  •  O ' C h i o r o e t h y i e n e  UG/L 3! 4 i  Si 4 .  5 i  i  ! Ml 0 K 

I I  1  I I I  1  I I I  1  I I I  1  1. 2 Oiemorooeniene UG/L 1 3 1  4 1 3 1 3  !  9  1 1  ! 1  MO Kl 

I I  1  I I I  !  I l l  i  M l  1  1. 3 O'Cniorooensene UG/L 31  41  5 ;  3 .  3  J , ' 1 1  1  1 • 0 | K| 
I I  1  l : M  !  I I  1  1  1  1  I  - 3'cmaricenife | UG/L I 31 A! 5i '' i j _  :  1  :  l  1 1 - 0 1  

VALUE CGOING RULES ANO 
REMARK CC0S5 ON REVERSE 

*x 

41 
t«  47 
34 -.0 71 7J 



Form VWX.017 
CX3 PI 

MEY* Jl*3£Y OC»A*TVtVT OF iMV'eONMtNTAL FHOTTCTlON 
OIVIIION OF rtatim nuOUMCSJ 

MATtA QUALITY UAXACIMINT ILf^CKT 
GROUND WATER ANALYSIS - MONITORING WELL REPORT 

ACID, BASE/HEOTRAL ORGANIC COMPOUNDS 

FACILITY u n o c a l  C h e o l c a l  -  C a r t e r e t ,  N J  M W - 9  

LAB MAM E NANCO Laborator ies -  U *nr) in f ipr<;  F*1U, NY 

0 
KJTOES MO. WtUL FfBMfT MO. 

KJ 0 EE 2 6 
• MOL T». I m 

iQ-fJ [fTgio 
SAMFL1 DAT* 
TT. | MO. I OAT KJ LAB CI FT. MO. 

210 jJ 

-naSCMtDULllNO.CAT*OBtU>*aTOBtOB*£BV10FMOM lQ'^1^1 TO 3. 3 MO. TB. 

Bl |Tl.iri1 MOHTKS 

svshjt vrtfuchzo T-TVX-014 

amaltsst win FAfULMETIK VALUE 

K M 
5 

* P< 2-CM3r3aher.ol ug/1 h 4 s I s U  I  1 

2.4-Diehloraahenol ug/1 3 4 6 l o l  l 

, : 2,4-DL=e:hylpbenol ug/1 3 4 6 101 6 

i  I  2,6-Dinitro-o-CTeaol ug/1 •' 7 7 6 101 3 

i  i  2,4-Dinitroshenol ug/1 3 4 6 11 ! 6 

i  i  2-Nitraphenol Ug/1 3 4 5 9 1 
1  

i  i  4-Nitrophenol ug/1— 3 4 6 A | 9 1 

i  1 1 1  I - p-Chloro—s-creaol ug/1 3 4 ) 4  5 | 2  

1 i  1  1  I I  1  Pensachloronhenol ug/1 3 9 ( O f  3 1 2  1  

1  1 1  
| r |  |  Pher.ol ug/1 3 4 16 | 9 | 5 

1  1  i  I t ' l l  2,4,6-Trichlorophenol Ug/1 3 4 16 1 2 | I 

I I "  I I I  > M M  1  1  1  

1  1  1  I I  1  u 7 fl 3  1 4  1  ? 1  0 1  3  1  1  1  1  

1  1  1  1 11  1  Acenaahthvlene u g / 1  3 k  2 I 0 I 0  1  1  1  

Anthracene ug/1 3  k  1 2  |  2  |  0  l - . l  1  

Benzidine ug/1 3  9 1 1 | 2 I  0 • I I I  

Benzar.thraeese Ug/1 3  k  1 5  1  2  !  6  1  1  1  

1  I I  I  I  1  Ber.sapyreae ug/1 3 | A | 2  I  A j  7  I I  1  1  

1  1  I I  1  1  3,4-3enz=iluaran:heae ug/1 3 k | 2 | 3 | 0  1  1  1  1  

l l l l l t  Benxaperylene ug/1 3  4 | 5 | 2 | 1  1  1  1  1  

I  |  1 1 1 1 1  1  Bentafluoranthene u g / 1  3 4 12 k 1  2 1  1  1  1  

i  1  1  1  1  Bis(2-chloraethorp)sechaat Ug/1 3 |4 |2 1 71 8 1  1  1  1  

1  1  1  1  I I  Bis(2-chlorae:hyl) Ether ug/1 3 k 12 1 7 | 3 1  1  1  1  

1  1  1  1  1  Bis(2-chlroi«=?rapyl) Ether Ug/1 3 k 1 2 1 8 | 3 1  1  1  

1  1  1  1  1  1  1  1  1  3ia(2-ethylhexyl) Phthalata ug/1 3 1 9 1 1 1 0 1 0 1  1  1  

; i i 1  1  1  I I  4-3r—spher.y 1 Ether ug/1 . 3 | 4 | 6 | 3 | 6  1  1  1  

1 1 1  1  1  1  Butvlber.tvl Phthalata ug/1 3 k 12 ! 9 1  2 1  1  

i M  1  1  1 m**J»e*awk»k a 7 u g / ]  3 4 k 1 a 11 1  1  1  

IT"  1  1  1  4.rvi..-K.-vi Ethen u e / 1  3 k k k i i  1  1  1  1  1  
41 

VALUE COOING RULES ANO 42 
44 

44 4? 
44 40 

44 tt II 40 



Vm »•» yr^rx-an 
A.T3 72 

HgW JtRItr OC»*«TUJVT Qf (MvtffONUgNTAL fWCTTCT 
OlvtSiO* 0* HiT|« MUOUHCU 

WATIR QuAirnr uawaciuiht IL«M*VT 

GROUND WATER ANALYSIS - MONITORING WELL "iPORT 
ACID, BASE/NEUTRAL 0RCA.NIC COKPOUTOS 

pifjise tvrf 0* *»'vt with laimtmt un 

PACtUTT *AM( Unoca l  Chea icaLs -  Car tere t ,  NJ 
L A C  . . * • * £  

NANCO I  ahnra tnr ipc  -  Uann ingprs  Fa l ls .  NY 
UMlI 0ATI 

MO. I DAT CUP'SCg MO. WU FfMfT MO. T». MO. (PAT 
]u] N̂ n In b k h b bj pQIMoMsMoHg |̂9|ol2|o)| 

TMI SCHZOUUE INOlCATTD atL&" B TO it OUgftVXO PROM tO (8 18 >8l TO MjlzI MO. TA. MO. TJL. 

Sri 10 AO. 
MU-9 

MJ LAi CI*T. MS. WCM U*t 

0 

sl'thit with srcytd t-tvt-on 

s m u i i i t i i  AMALTXB UMrrg fAAAMm* VAi.LT 

M  Chrvaene 
D lb cr.x anthracene 

ug/1 

JLSZl 
I A I  3 1  2  [  0  

3 l A T S I 3  6  

1,2-DlchloTsbeszene ug/1 4 5 3 
1,3-Dlchlorobenxenc ug/1 5 | 6  6  

1,4-Dlchlorobenxene ug/1 5 7 1 

3,3'-Dlchlorobeaxidine ug/1 613 

Diethyl Phthalate ug/1 3|3 
Diaethyl Phthalate ug/1 3 4 

n Dl-n-butvl Phthalate ug/1 3 9 11 
l |  4 [  6 ' l l  1  2 ,4-Dir.ltrotolulcne 

2,6-Dlnltrotoluleae 

Dl-a-octyl Phthalate 

ug/1 
ug/1 3[ 41 61 2j 6 

ug/1 «IM »l 

Li 1 , 2  -  D 1  ?  h  e  r .  y  l h y d r a x l a e  ug/1 } | ' | 6  

Li Pluorantheae ug/1 3| 7| 6 

Li Tluorene ug/1 3 3 1 
Hexachlorabestene ug/1 3 9 7|0 0 
Hexachlorsbutadleae ug/1 3LWI 

Li HexachlaracTcloper.tidleae ug/1 31 41 31 8| 6 
I I HexacMoroethaae ug/1 31 A | 3 j 91 6 

LL ladenssTrme ug/1 3| 4j_A| 0| 3 

71 
Tacahoraae 

rr 
Kaahthaler.c 
Vf rrnbe-rene 
TT-y i y n - ' - r  

W-Vtiragodl-n-praarlralne 
H-h'ltraaodlpher.ylaalae 
Phenar.threae 

ug/1 

ug/1 
3 4 

ITT 
4| Ol 8 
6l 9l 6 

ug/1 3 4 
T *  
J7 
it 3^ 8 

ug/1 3| 4| 4| 2! 8 
ug/1 
ug/1 

3|4|4| 3| 
3 | 4 | A |  6 | 1  

Pyrene ug/1 

1,2,4-irlchlorobeaxeae ug/1 

VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

I 
21 
42 
*4 

14 U |6 !9 
Kjrjsjr 

21 U 
44 41 
I# 40 
T1 T2 

I 

40 4 1 
II W 
44 4? It 40 



Porm VWX 01 7 
A/B3 

NEW J£SS£v OE'ABTMENT OP ENVIRONMENTAL "ar;"ION 
OIVISION OP NATES RESOURCES 

WA7EB QUALITY MANAGc.Mg.Nr ELEMENT 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 

please ryac git aamr *vtrn SALL/»0'/vr »*n 

P AClL i  TV NAME 
Unocal Chemicals - Carteret. NJ 

i rw  10 SQ 
1 MW-9 

I_AB NAME 
NAN CO ! ahnrafnripc - Wappingprs Falls, NY i  

njpoes no. well permit no. 
sample oa rs 

r a .  |  m o .  |  o a *  

the scheoule indicated 36low is to st observed prom 101818 r 8l to I 0 d 9 2 
MO. ra. MO. ra. 

nj lab cert. no. ~ — "V, I A. | JIW. | WA i 'XA W*a went. HL 

0 Ho in I? ifi in I717' [iTilOTifira-ra I o|2|o|6| (777H 
~ i * » It 17 2= 23 IT 

sampling months 

J J9 «' > S 
^ « . 3 < 2 - ? n < t r t O  7 - C  
TTIx 

submit with sig.ved t-rwx-ou 

analysis units parameter value 

< 
3 

I I I I I I 
Specific Conductance umhos/cm 9|5|0 

uT Floacing Produce inches 1° 

(x| Ixl I xl Toeal Xvlenes ug/1 I | 2| 210 

I I 
I I I I ! I I I I 

I I I I 
I I M i l l  

i I I I I 
1 ! ' 1 

I I ! 

I -| 1 
I I I 

I r 

I ! ! 
I I ! ! 

I I ! ! i I • , I I 
VALUE CCOING aui_E5 and 
ftEMAax CCOESON asveass 

23 
4 2  M 
14 

2 2  2 4  44 4? 13 40 ri:: 

40 41 
22 24 44 i* •J 10 



3/U —- w.- i ti. i iwil 
OlVTSiON OF WATER RESOURCES 

MOMITQRING REPORT - TRANSMITTAL SHFFT 

njtoes no. period 

I0'0i?ifiini7i7< 

''nocal Cheaical 
PERMITTEE: Nam. 

h n Iai»( |Qi il8i9i 

Addreu 1345 North Meacham Road 

Schaumburo. II 60196 

FACILITY: Nam. llnnral Chpmir.aU nivicinn 

Addr.u "340 Pnnceualt' fli/onno 

Tart-prpt (County) Hiddlpspx 

Telephone ( 201 ) 541- 4224 

FORMS ATTACHED (Indicate Quantify of Each) 

SLUOGE reports-sanitary 

• T-VWX007 | [T.VWX-006 • r-w/x-cog 

sluoge reports • inoustrlal 

• T-VWX-010A • T-VWX-010B 

wastewater reports 

• T-VVVX-OII • T-VWX-012 • T-VVVX-OU 

grounowater reports 

Q VWX01S(A,3||~7]VWX-016 n VWX-017 

npoes OlSCHAPOE monitor wvg report 

• EPA FORM 3320-1 

OPERATUCG EXCEPTIONS 

yes no 

pte t&smrg • CP 
temporary bypassing • m 
OlSfRFBCnW interruption • m 
MONIiUHjaaS malfunctions • on 
units cut of operation a E 
other • CO 
(Detzal esty ~Yrs" on reverse side 

vet.) 

NOTE: Tie ~Hours Attended at Plant" on the 
r ef this sheet must also be completed. 

AUTHENTICATION - I certify under penalty of law that I have serscRatfy examined and am familiar with the 
information submitted in this document and *3 amch.-r.ents and that, based on my inc. 
of .hose individuals immediately responsible for cOssr.ing the information, I believe the 
submitted in formation is true, accurate and coiv.pjets. I am aware that there are jig.-tific 
penalties for submitting false information rrecV»Sq the possibility of fine and imprison.— 

LICENSES OPERATOR 

Name (Printed) . 

Grade St Registry No. 

Signature 

Oat. 

PRINCIPAL EXECUTIVE OFFICER or 

OULY AUTHORIZES R E P R E S E N T A T I V E  

Nam, fPrwewr Daryl W. Dierwechter 
Supervisor Environmental 

Title (Prtrrsd) ,Affaj ts 

Signature 

O.te 

I,  ( i n -  i \ ,  *  l / i  
l o -  f  .17- -r 

Ufamh t?1 1QOQ 

)txlLLL 



OPERATING EXCEPTIONS DETAILED 

HOURS ATTENDED AT PLANT Mont* I I I Ytir I I 1 

O j y  o f  M o n t *  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 15 

Liatnirt Ootntor 1 1 1 1 
Ot*«n | | I I I !  1 1 1 1 II 

0«y of Mont* 1 7  1 8  1 9  2 0  2 1  2 2  2 3  2 4 1  2 5  2 5  2 7  2 8  2 9  2 0  3 1  

Licenied Ogfritor | 

Otn*ri | 1 1 I I 1 ! 1 II II 1 I I 



VWH-CIS A w ;S3SeY 0S»»P7mEnt c^viogNMgNTAL PROTECTION A/83 OIVISION 0' WAfsB SSSOUSCSS 
WA7EP QUALITY MANAGEMENT ELEMENT 

GRo '0 WATER ANALYSIS - MONITORING WELL REPORT 

pt,sas£ ry»s 3» **mr with <f.v 

vrtocaL Che: a.'iai farfprpf N.l 
. s'-v io vo 
! MW-10 LA0 NAM: 

NANffl LaboratTiriPs Uanninnorc Fall. NY 

0 NJ 

njpoes no. well permit no. 
sample oate 
yr. | mo. | oAT Ml las cert. no. wqm use 

0 NJ nl rl J d rl 7I tI V 16 Ho 18 15 I6!1 H5| 8|9|0|2 016 b b k l6 !o 
• 

• « 1 : t » iu 17 id IJ 17 • 
• « 

THE SCHEDULE IN0ICA7E3 SELOw IS T3 3£ OBSERVED PROM IQ '8 'fl 'fl I TO In'flloipl 
mo. r*_ mo. ri 

submit wrrasicsed t-vmx-m* 

SAMSUNG MONTHS 
; i • a « S"5 3 y « a » - »  u .  3  < 3 - A - 3 < v t O Z O  analysis UNITS PARAMETER VALUE 

Elevation of too of well eating witn eao off 
(at toecified in well completion report) 

feet MSL: 
to nearest .01 ol J 3I 

Elevation of original ground level 
(at taecified in well completion report) 

feet MSL: 
to nearest .01 

Oeods to water table from too of eating prior to 
lamoiine witn cao off 

feet: to 
nearett .01 2 | .  14  10  

•eotfi to water table from original ground level 
Orior to tamolinq 

feet: to 
nearett .01 7 2 

Artenie. Dissolved UG/L as At o i l  | o  1 0  l o  
Barium. Oittolved UG/L as 3a 0  !  1  | o  t o  S  
Biochemical Oxygen Demand • 5 Oay MG/L 0  0 ( 3 ( 1  | o  
Cadmium. Oittolved UG/L at Cd 0  1  j O | 2  5  

1XT JX1 Chlorioe. Oittolved UG/L at CI 3 12 2 j 9 15 1|2 910 
Chromium. Oinolved UG/L at Cr 0 | 1  0 3  0  

Chromium. Oittolved. fiexavalent Up/L at Cr 0 IJ 12 i 2 ! 0 
Chemical Oxygen Oemand (COOI. Oittolved MG/L 0 10 13 f A 11 
Colifom GrouO N/100 ML 7 4 0 1 5 1 6  
Color Pt • Co 0 j 0101 a 10 
Coooer. Oittolved UG/L at Cu 0 | 1 |0!A |o 
Cyanide. Total MG/L at C.N 0 10 I 7 I 2 10 
=ndrin. Total UG/L 3 I 9 I 3 t 9 tO 
Piuortde. Oiuolved MG/L at 0 i 0 I 9 I 5 ! 0 i I i 
Grstt Alona. Oittolved Pc/L oh 1510 lo! 
Grott Seta. Oisolved Pc/L 0 | 3 I 5 ! 0 | 3 
Hardnett. Total at CaCOj MG/L 0 j 0 19 < 0 j 0 
Iron. Oiuolved UG/L at 

I 1 IS Lead. Oittolved UG/L at Pa 

Lindane. Total UG/L 

0 1 0 1 4 6  
0 I 1 10 | A ! 9 
3 19 | 7 13 | 2 

•Manganese, Oittolved UG/L 0 i : 10 ; 5 16 | 
Merpur/. Onsoived UG/L 7 I I i 3 ' 9 ' 0 ! 9 10 I L± 

VAU 'Jc C Z O ING *UL = S AN0 
RH .WAR < C306S ON RSvSRSc 

29 
4 2 

(I 
i2 :* 
4i 4? 49 40 T2 ?3 

40 • . 
S J  :  •  

•» " 
79 4 : 



Farm V W X J I J  3  
4/83 NEW JERSEY 0g»4«T\l6Nr Q F  ENVIRONMENTAL PROTECTION 

01 VISION OP /VA/SR RESOURCES 

WATER QUALITY MANAGc.MENr element 
GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

pjge : 

pl£a.s£ rv»5 o/» **iivr wirn satl/*0"vrpen 

pacili r Y name 
Unocal Chesicals . Cartpret. N.l 

, S'w i0 NQ. 
| MW-10 

las name 

NANCfL L ahnrafnripc Uappi^Qp, Falls. NY 

NJPOES NO. 

[s] NJ^]oiriilgIHzj 

THE SCHEOULS INOICATEO SELOW IS TO 3E OBSeRVSO FROM I n̂ fll ̂ ?l 

submit '"cth stgmed t-y*x0t* 

SAMPLING MONTHS 

j A » ^ 5 • - =-
-1 WL 2 

: e J «< 3 •? a 3 m " < J a 3 * z o ANALYSIS UNITS parameter value 

< 
2 

I I  1  1  1  Metfio*ychlor, Tout UG/L 3  9  A  |  a  |  a  1  1  I I  1  1  

I I  1  1  1  1  1  I I  1  Metny'ene Blue Active Sutrtincei MG/L 3  |  8  1  2  1  5  f  0  1  1  1  1  1  1  

1  I I  I I  1  1  1  1  Nieogen. Ammonia, Oitsoived NHj * NH4 is fi MG/L as N 0  1 0  1 5  1 0  |  3  1  1  1  1  1  1  

1  1  1  1  1  1  1  1  I I  Nitrogen. Nitrate.Oitsolved MG/L at N a  I o 1 6 1 1  i s  1 1 1 1. 1 1 
1  1  I I  1  I I  1  1  1  1  Odor T.O.N. 0  1  0  1 0  f  3  |  5  1  1  1  1  1  1  

U  I X  1  1  1  1  1  1  aH Standard Units o  |  o  ( A[ o  |  a  1 1 1 61. 1 8l 7 

1  1  1  1  1  1  I I  1  I I  Phenols. Total Recoveries UG/L 3 12 | 7 13 10 I ' l l ' !  

I I  1  1  1  1  I I  1  1  Radium 225. Oitsoived Pe/L 0 19 | S 10 } 3 l i  1  i  1  I  

1  1  1  1  1  1  1  1  1  1  1  Radium 223. Oitsoived P-'L 8  |  T  3 | S | S  1  1  1  1  1  >  

1  I I  1  1  1  1  1  1  1  - 1  Selenium, Oitsoived UG/L a
 

<•
 

M i l l ;  

1  I I  1  I I  1  1  1  1  1  Silver. Oitsoived UG/L o i i  | a 1 7 1 s  !  M  1  1  I  

1  1  1  1  1  1  I I  1  1  1  Sodium, Oitsoived MG/L 0  1 0  1  9  i  3  • '  0  I I  1  1  1  1  1  

' 1 1 IX) 1 1 i 1 l I 1 Sulfate. Oitsoived (as S0») MG/L 0  i  0  1 9  I  A ;  5  I M I I !  

X MX) 1 IX! 1 i x l  1 Total Oitsoived Solids (TOS) PPM 7 ;  o  1 3  i  o !  o  I  1  1  i 51614  |  
1  1  1  1  1  1  1  1  1  1  1  Total Organic Caroon (TOC) PPM a  I  •  I  s  i  a !  o  I I  1  i  1  I  1  

1  1  1  1  1  1  1  1  1  1  1  Total Organic Halogen (TCX) UG/L 7 !  a  | 3 1  a ;  3  1  1  1  1  1  i  

1  1  1  1  1  1  1  1  I  I  1  To*aonene UG/L 3  i  9  1  A 1  0  i  0  1  !  1  !  M  1  

I I  1  1  I  1  I I  1  1  l  Turoiciry NTU 10 i  0 | 0 ! 7 ! 5 !  I I  1  1  !  I I  

i  I  i X  l  1  ,  1  I  i  I  Zinc. Oitsoived | UG/L o  i  i!  o  i  9 a M  1  !  1  :  | |  

1  1  1  i  1  l  1  1  1  1  l  2. a—0. Total UG/L 3  1  9  1  3  i  7  !  Q  !  M  M  i  I  

1  1  I  l  I I  1  1  1  I  l  2. 4. 3— TP, Total UG/L 3 j 9 | 0 i 4 : s |  1  1  I  |  I  !  1  

1  1  1  I  1  l  1  1  1  1  1  I I  1  1  I I  1  1  1  1  1  

1  1  l  1  l  M  1  i  I  I  1  1  I I  i  1  1  M  !  1  

1  1  I I  1  1  1  I I  l  I I  1  1  1  1  1  1  1  i  M  1  

1  1  1  1  1  1  1  1  I I  !  1  1  1  1  1  I  1  I I  '  1  

1  I I  1  1  1  1  1  1  !  !  1  I !  1  M  I I  1  !  1  1  

I  l  M  M  1  M  i  :  l  I I I !  M  M  1  M  1  

1  1  1  1  I I  1  1  1  1  !  M  i  I  i  M  ;  i  ;  I I  

VALUE CCOING RULsS A NO 
REMARK COOES ON REVERSE 

41 11 M 
4 4  4 ?  >» SO T? "3 

Si s« 
44 n 4Q 



p-3rn vvxx-01s «/U NEW jgRSE" 0S»**rvi6Nro« ENViDONMENrAL WDTSC-ON OivisiON OP WATER RESOURCES 
w«"fl CUAUTY MANAGEMENT element 

GROUND WATER ANALYSIS - VOLATILE ORGANICS REPORT 

plsass rvpg of *9int-.vtrh a*i.l?qinr 'sh 

PACILJ TT name 
UnocalChasical - Carteret. NJ 

jv» i0 no. 
MW-10 

l^*d namc 
NANCO I  ahftr» » n r i « -  Wapoinoer Falls. NY 

njpo6S no. WELL PERMIT NO. 
SAMPLE OATE 
TR. i MO. |OAT la8 css t. no. 

b njl^nl nl d nl 7! j | 2 1 6  | - ' o  | 8 1 5 1 6 1 1 ) t s l  i s  i 9  l o  b  b  i s j  1 7 1  i l  a' d  a  

TH6 SCHcOULs inoicateo 3slow is to 3e observed prom 101 8| 8; 8| T0 I Q fl 9 2 
Ma TR. MO. YR. 

submit wfthsrcved t-wx-ou 

4 :  i  

sampling months 

* i 
< s c _ •? -i 

• > g 3 A tf 9 • 
< J Q 2 a 

ANALYSIS UNITS PARAMETER VALUE 
< 
2 

x i fx i ix i ixm Acrylonicrile UG/L 3 1 4 | 2 | 1 | S 1  I I  1 ? l s  *  
i i i 1  M l  1 !  3<niin« UG/L 3  4  | 0  i  3 1 0  1  1  1  1  1715  
i  i  i  I I  I I M  I I  1  Sromo'orm UG/L 3 | 2 | 1 | 0 | 4 1  1  1  H I  . 10  *  

i  i  i  1  1  I I  I I I  CarSon 7e*rac.noride UG/L 3 | 2 | 1 j  0 I  2 1 1 1 I 1| -! 0 F 
i  i n  i  i  I I  I I M  Chlorooenae.ne UG/L 3 I 4 j 3 ! 0 ! 1 I  I  I  I I  91 1  

i mi ii I I  I I M  Chlorodibromoetnane UG/L 3 | 4 | 3 | 0 1 6 1 1 1 HMO K 
1  1  IM  M  M I N I  Chloroform UG/L 3 j 2 j 1 j  0 | 6 i i i i ll j 0 K 

I I  1  I I I  !  1  i 1 ml 1 t. 1 • Oicmoroethane UG/L 3 I  4 i4 i 9 16 1 1 1 111.10 K 
i i  1  i i m  i  l l  i i m  1 . 2 -  Q i c r l o r o e t h a n e  UG/L 3 l 4  ' S  1 3  i  1 !  i 1 i 1! .i 0  K 

i i  m u m  I I  I I !  1  1. 1 • Oiehloroechv'ene UG/L 3 1 4 | 5! 0! 1 1  I  1  i l l . iO  K  
i i  1  i i i  1  i i i  1  i i i  1  1 . 2 -  O i e n l o r o o r o o a n e  UG/L 3 1 4 | 51 a i 1 1  1  1  ill. 10  K  
i i  1  i i i  1  i i i  1  i i i  1  Etflylbenrsne UG/L 3 1 4 | 3 | 7 | 1 1  1  1  ( 9 | 410  C  
i i  1  1 1 :  1  I I I  1  i i i  1  •Methylene ChloriCe UG/L 3 1 4  j 4 1  2 ' 3  I  1 i  111 .10  K  
i i  1  i l '  l  i i !  i  i i i  1  1. 1. 2. 2 • Tetrjemoroeciane UG/L 3 1 41 5 ;  1 .  s  i 1 ! ill. iO  K 

1  1  1  i  !  1  I I I  1  I I I  1  Tetracnioroethylene UG/L 3 1 4 U 1 7 ; 5 

0
 • 

1  1  i l l  i  I I !  1  M l  1  Toluene UG/L 3 1 4 | 0 1 i 2 :  i 5 | 4 .7  
I I  !  1 1  i  l  i l l  1  M l  1  1 . 1 . 1 -  T n c n l o r o e W a n e  UG/L 3 14 15 :  a  • 5  !  '  1 1 1 ! .  0 K 
I I  1  I I I  1  I I I  1  M l  1  I .  1 . 2 -  T n c . H o r o e t f l j n e  UG/L 3 i  4 !5 ;  1  1 I  i : i : 11. 0 K 
I I  i  1 M  l  I I I  1  I I I  1  Tricnloroetflylene UG/L 3 1 91 I! 3 1 0 1 1 1 i 11.10 K 

1 1 IM 1 1 | ! 1 IM 1 Vinyl ChioriCe UG/L 3 ! 91 1 ' 7 5 >  ,  !  I l l . i O  K  

1  |  1  1  1 1  i l l  I  M l  1  A c r o l e i n  ug-l | 31 A|2 1 10 •  1  1  •  i  2 : 5  K  
I I  1  1  M  i  I I I  1  I I  1  1  Chloroeirune ug/l | 31  a !  3 :  :  :  I  1 8  i .  1  
I I  1  I  M  i  I I I  1  I I I  1  2 • Chleroevylwinyl Svier UG/L | 3 | A 1 S i 7.5 :  i  i  1  I t  - i 0  K  

II 1 Ml 1 I |i 1 Ml 1 3'Cniorooromcr-e:.nane UG/L | 3!2 I 1;0:3 • : 1 ! 11 .: 0 Kl 
I I  i  !  M  1  I I I  1  M l  1  1. 3 -  O 'C-i'oroorooy'ene UG/L j 3)4 | 5 i 9 1 3  i 1 1 1 11 .10 K 

i i  1  i  '  '  1  I I I  1  i i i  1  Mejnyl 3romiCe UG/L 31 4 1 41 113 :  1 !  1  11  JO K 

I I  1  I I .  I  I I I  l  I I I  1  Vieinyi Chianee UG/L 3 1  4 l 4 ;  1 1 3 1  •  !  1 1 1 . 0  K  

I I  1  M i  i l l  i  I I I  1  1 . 2 -  I r a n i  •  O ' C . T i c r o e r . n y i e n e  UG/L 3 !  4 :  s ,  4; 5 i : ! ! 11 .0 K 

ii 1  1  M  1  I I I  i  I I I  1  1, 2 O'C.noroo^nrene UG/L 31 41 31 j! 9 : : 1 1 ll .10 |K 

I I  1  1  ;  1  !  M l  :  I I I  1  1. 3 S-e.norooenrene UG/L Jl 41 51 5- 5 • • ' 1 11 .' 01 K 
1 1 1 i : i : i II i l i 1 i. i o-cnorocenij-e UG/L | 31 4! 5' r i :  1 11 . 0  IK 

VALUE CCCING RULES ANO 
REMARK CCOeS ON REVERSE 

:9 
u 4ft 

n :* 4ft •? 40 «l s: 54 ftft 4 * :* 40 
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GROUND WATER ANALYSIS -  MONITORING WELL REPORT 
ACID,  BASE/NEUTRAL ORCAHIC COMPOUNDS 

fAClUTY MJLMt Unocal Chasi ta l  -  Car teret ,  NJ MW-10 

LA* MAMl NANCO Laboratories - Wanninpprs Fallc NY 

•urocs wa 
]u] Njjp to 12 16 10 17T7I [SiHQlfll 5lfiljl̂ j 

fvTLl Ff "MIT WO. 
216 

lamtli oati 
rt. 1 ko. 1 oat 

9 0 210 6 
XT 

kj la« c1kt. mo. 

"TKX scmiducc INOICATIO l(LO** B TO •( CIJCKVT3 '*3M 10f8l 81 8> TO h K ta 1? I 
K& TA MO. yjc 

sushrr vrnrzichid t-tvt-ou 

(aktlmo womtks 

1 i i i i l j j j j j i  uwrrs rAiukMrrzM VALUt 

1 >< 2-Chloranhenol ug/l 3 4 5 I 3 U  I  1  1 
• 2.4-Dichloroohenol ug/1 3 4 6  O i l  1 

2,4-Di=ethylpheaol ug/1 3 4 6  l o  6 1 1  
; 1  2,6-Dir.itro-o-ereaol ug/1 7 7 6 1 0  3 1 

i  1  2,4-Dinicronhenol ug/1 3 4 611 6 

1  1  2-Nitrophenol Ug/1 3 4 5 9 1 1  
1  l  4-Nitrophenol ug/1— 3 4 6 4 | 9  1  

I ' M  1  l  1  1 p-Chlor»-a-ere«ol ug/1 3 A 14 5 | 2  1 1 1 

1  I  1  I I  Fentachlorophenol ug/1 3 9 | 0 | 3 | 2  1  1  

1  1  1  1  ' I  1  Phenol Ug/1 3 4 6 I  91  5 1  

1  1  1  h i  1  2.4,6-Trichloraphenol Ug/1 3 -4 1 6 1 2 | I 1  

1  1  •  M l  1  * I I  1  1  1  

1  I I  I I  1  1  i <•••• U f / I  i  M  M ' o M  1  

J  1  1  I I  M l  1  Acenaohthvlene ug/1 3 U I 2 I 0 I 0  1  

1  I I  1  I I  ; |  Anthracene ug/1 3  4 1 2 1 2 | 0 I "  

1  1  1  1  1  . 1  I  Benzidine Ug/1 3  9  1 1  1 2  1 0  

1  1  1  1  1  1  1  1  Ber.zanthraceoe Ug/1 3  4 15 1 2 | 6 1  

1  1  I I I  I I  Ber.zapyrene Ug/1 3 | 4 | 2 | i | 7  1  

1  1  I I  1  1  1  1  3,4-3er_i3fluorar.cheoa ug/1 3 | A j 2 ̂  3 ) 0 1  

1  1  I I  1  1  1  1  Ber.zoperylene ug/1 3 | A 15  | 2 J1  1  1  

1  1  I I  1  Senzofluoranthene ug/1 3 |A |2 I A 1 2 1  

I I I  Bia(2-chloroethcx7)nethane ug/1 3 | A 12 | 7 18 1  

1  1  1  1  1  Bit(2-chloroethyl) Ether ug/1 3 | A 12 17 | 3 1  
1 
1 1  1  1  I I  Bi«C2-chlroi«epropyl) Ether ug/1 3 I A 12 18 | 3 1  

1 1  1  1  1  1  1  1  3i«(2-ethylhexyl) Phthalate ug/1 3 1 9 1 1 1 0 1 0 1  
i | 1  1  1  1  1  1  1  1  4-Brronpher.yl Ether ug/1 . 3 A j 6 13 | 6 1  1  

1 1  1  1  I I  1  1  Butvlber.zvl Phthalate ug/1 3  | A  | 2 1 9  1  2  

1  1  1  1  1  1  1  U7/L_ 3 U U la ' 1 1  

4 1  1  1  1  1  I  1  i.rsi k.-vi p«,e-vl Ether ' 1 ug/1 
1 
3 1A 1 6 1 A 1 1 
t ii L 

1  1  1  
40 4 1  

VALUS CCOING RULES ANO 43 
14 

44 41 
41 40 

44 4* 
J|  M O  
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GROUND WATER ANALYSIS - MONITORING WELL "1P0RT 
ACID, BASE/NEUTRAL ORCANIC COhPOUTOS 

PLtASt TTPt a* fvrrx #Att^O/VTU N  
P ACIUTT KAMI Unocal Cheaicais - Carteret ,  NJ MW-10 
LAC . k«l 

NANCO ! ahnrafnripc .-.WAnninnprs Falls. NY 
SAMfll OATt 

f^ott wo. wtn.k»xrTwo. rm. [ wo. |Dat »ci las cinr. *z 

Iu] '^|obbfebfrEJ E5Ho|g|sldiHg [8<9|O|2|om bhUlfiljJ 

WTLL WO kj las ci*r. »o. 

THS SCHCOULl IMOlCATXO St LOW a TO St CAJCAVXO p KOM fo talaral TO loial* * MO. IJL HO. IJL. 

"cm USl 

0 

svi.hrr vrrn srcyro r tvt-oh 

Anjuna imrrt 

9 T 
T 

£ Chrri en« JiiZL 

fAUums 

31AI 31 21 0 

VALUX 

D lb er.z anthracene ug/1 3Ul5lsl6 
1,2-Dlchlorobeaxene ug/1 3 4 5 

T 
1,3-D!chlorobenxene ug/1 34 5 6 6 
1,4-Dichlorobenxene ug/1 31 A 111 
B^'-Diehlorobeazidine ug/1 3 4 31 I 
Diethyl Phthalate ug/1 3131 6 

TT 
Dtaethyl Phthalate ug/1 3 4 1 

I Dl-n-butvl Phthalate ug/1 3) 9| ll ll0 ill 
LL_, 

M I N I  
_2 , 4-Dlr.lt rot olulene ug/1 31 A( 6.1 l| 1 
2,6-Dlnltrotaluleae ug/1 3 4 jiiiL 

HI M I I I Dl-a-ocsyl Phthalate ug/1 3 «|5|9)6 
1,2-Dipher.ylhydraxiae ug/1 3 4 I 31'I 11 11 Pluorantheae ug/1 A| 3| 7 6 

MM I I I I Pluorene ug/1 3|B| 1 
Hexachlorsbeaxene ug/1 3 9| 7|0| 0 

I I 
TT 

Hexachlorabutadieac ig/1 3|4|3|9|1 | | 

I I 
Hexachl3T3C7cloaer.t«lleae ug/1 

n 11 
31 A( 31 8,' 6 

Rexaahloroethaae ug/1 3| A| 3| 9| 6 
Iadenoa-rrene ug/1 3| A| 4| 0| 3 
Taoahoraae ug/1 3| 4| 4| 01 8 

ll 
I I M I 

Kaahthalene ug/1 3 if 6l 91 6 

l i I l l t I 
uz/1 3l 4| il il 7 

I I I I 
W-V< 
W-St traaad l-r-praa-rla-alne ug/1 

•I it 3I 
3 4| i) 2l 8 

H-Hltraaadlpher.y li 
I I Phenar.threae 

11 
TT Pyrene 

I 1.2,4-Trichlorobeaxeae 

ug/1 3| A{ Aj 3[ 3 ,| | 
ug/1 

ug/1 
"g/1 4 |3 IS jl 

4I 4i 6I 
k |6 19 

I  I I I  
VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

It 41 M 
II 14 44 4? 
II 40 71 ? 1 

40 4l ft! 14 44 47 79 40 
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GROUNO WATER ANALYSIS - MONITORING WELL REPORT 
p',sass rv«5 q/> »*/hr wir» 3allacn r '*n 

pac:lity name Unocal Chemicals - Carteret. NJ rioN° Mw-10 

NANfn iahnrat-nripc Uarminnorc Fallc MY 

sample oate NJPOES NO. WELL PERMIT NO. rx. | MO. | OA* nj las cert. no. 

TUG SCHGOULS INOlCATSO SSLOw IS TO 5E OBSERVED PROM I Ql fll fll fll TO h R I? I 
mo. tr. mo. r.v 

0 NJlolnl?lfilnl7l7l EH-I0J8 (516 h l-fil I 8| 9|0|2|0|6| nrfm 
-j- j y , ^ ^ —— 'j •' ** n 2-y 

WC.M L'Sg 

• 

Samsung months 

v* a ft • > s > • ? ft j 
-» M. 3 < 5 •* •? < WI O "2- a 

SCT3.H/T WITH SIGNED T-rvx-OH 

analysis UNITS parameter value 

< s 

IT Ix! Specific Conduccance umhos/cm | ) ME 1 1 1 
'XI I Ixl FLoacing Produce inches |0 
11 I 
Ix I Ix u Toeal Xylenes ug/1 2)9)01 0 C 

I T  I 
I I II I I I I I I 1 l i I 1 

II I II I 
I I I !  

! I 

I I I I 1 ! 

•I I 1 I I I 

I I I 

i l l l  I  I  I  I  I I  
I i I 1 I i I Mm 

M i l  I r 

! 1 I 
M I ! M I i II M i l l  

1 I 1 1 

VAL'JS CCOING 3UL=S ANO 
fs.MAflx cccss cm asvsasE 

29 
42 

II 
13 14 44 •? 29 40 ?2 T2 
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5/U 01 VISION OF WATER RESOURCES 

MONITORING REPORT - TRANSMITTAL S>IE£T 

NJPOES NO. ft 
• o. V*. 

*€«lOO 

loror 7i61m 717l 

''nocal Cheaical 

I II 113»81 TW Ion I8i9l 

PERMITTEE: Name 

Addreu 1345 North Heacham Road 

Schaumburq. TL 60196 

FACILITY: Nam* llnnral fhPmiraU nivi<tinn 

Addreu RED BnntgupU fluonno 

fartprpf 

Telephone f 201 ) 541- 4224 

(Countyl MiddlPSPX 

J VWX016 a VWX-017 

TES NO 

• E 
• 23 

• S3 

• (23 

• m 
• QJ 

FORMS ATTACHED (Indicate Qugnrirv of Each) 

3LUOGE REPORTS • SANITARY 

[ |T-V"WX-007 [ [T-VWX-003 I [T-W/X-C09 

SLUOOE REPORTS • INOUSTRlAL 

• T-VWX-010A • T-VWX-OIOB 

WASTEWATER REPORTS 

• T-VWX-011 • T-VWX-0I2 • T-VWX-013 

orounowater reports 

• VWX015IA.3I a V 

npces Discharge monitoring report 

• EPA FORM 3320-1 

AUTHENTICATION - I certify under penalty of law that I have perscnally examined and am familiar with the 
information submitted in this document and a2 actadimerits and that, based on my inc. 
of those individuals immediately responsible for cbssr.ins the information, I believe the 
submitted information rs true, accurate and comoide. I jm aware that there are s<5m/fIc 
penalties for submitting false information incfrahiaj the possibility of fine and imprison.-

OPERATPSG EXCEPTIONS 

OYETESTorS 

TLMJRAHY BYPASSING 

OISINI LLfOI INTERRUPTION 

HON I iwHAfi MALFUNCTIONS 

UN ITS CUT OF OPERATION 

OTHER 

(Detsd^ry Ta " on reverse side 
in iippmp in 'i spcce.J 

b'OTE: Tie 'Hour: An ended et Plant" on the 
r ef t&a sheet must also be completed. 

LICENSED OPERATOR 

Name (printed) 

Gride & Regiatry No. 

Signature _______ 

Date 

PRINCIPAL EXECUTIVE OFFICER or 
OULY AUTHORIZED REPRESENTATIVS 

N.m.f*«r»7 Cfaryl W. Dierwechter 
Supervisor Bivirnnmpntal 

Title (Prirrsdl -Affairs 

Signature 

Oete 

/^L.1 /J jSjju^JcL 
j 

Mprmh 71, IQftq 



OPERA.TING EXCEPTIONS DETAILED 

HOURS ATTENDED AT PLANT Montft I 1 I Ye.r I I I 

Oiy of Montfi 1 2 3I 4 5 6 | 7 3 9 10 11 12 13 U 15 16 

Licanvrd Oo«r»xor 1 

Otf«n 1 1 II 1 1 1 1 II II 
Q«y of MonCi 171 13 19 20 21 22 23 24 2 S  2 6  (  2 7  23 29 301 31 

Liesnitd Ootrator | | 1 1 1 1 ! 1 

Ot*.„ 1 II 1 II 1 1 1 II I 1 1 II 
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DIVISION OP WATER RESOURCES 

GRu 

WATS3 0UALITY MANACcMENT ELEMENT 

<0 WATER ANALYSIS - MONITORING WELL REPORT 

pl £ ass Tvpf 0* ftfttntwtth S^UW'fV 
Facility NAMe 
UAa NAM* 

Unocal Chez: -,al Carteret N.l 
. S'«* iO nO 

MW-11 
N A N F O  L A B O R A T N R I P « ;  U A P P I N G P R C  P aI I c mv 

njpoes no. WELL PERMIT NO. 
sample OATE 
r*. | mo. | OAT nj LAa cert. no. 

0 NJQZZZ3JQ EB-fflSE-S l8|9lol2lo|6| b b '4 '6 lo 
I * 27 

Twe SCHEDULS INOICATHO 36'-Ow tS TO 35 08SSAV50 TO In 'fl lq i? 
MO. ru wo. ra. 

submit vfthsigned t-ymx-qu 

SAMPLING MONTHS 

e a u m 2 *> m z j » j 5  •  "  a . * 5 - r 3 » ^ o #  • 5  u .  2  < 2 - ? - ? < w O Z O  
analysis UNITS parameter 

wgm USE 

• 

value 

ITS Elevation o' too of well eating witn eao off 
(at specified in well completion report) 

feet MSL: 
to nearest .01 1 0 . 7 C 

K Elevation of original ground level 
(at soeeified in well comolerion reoort) 

feet MSL: 
to nearest .01 1 1 . 2 E 

3 
K Oeoth to water table from too of easing prior to 

tamoline witn eao off 
feet: to 
nearest .01 1 . 6 3  

& i 
Oeoth to water table from original ground level 

prior to sampling 
feet: to 
nearett .01 1 B 

J—L Arsenic. Dissolved UG/L at As 0  1  0 l o  j o  

JJ ! Barium. Oitsolved UG/L at 3a 0  !  1  [ o l o  5  

Biochemical Oxygen Demand • 5 Pay MG/L 0 0 13 {1 10 

0 
I II I 

*TTW 
Cadmium, Dissolved UG/L as Cd 1 0 2 5 

Chloride. Oitsolved UG/L as CI 8  2  2 1 9  5  0 lol 
Chromium. Oinolved UG/L as Cr O i l  0  3  0  

Chromium. Dissolved. Hexavalent Up/L as Cr 0 1 2 1 2 0  
Chemical Oxygen Oemand (C00I. Dissolved MG/L 0 10 | 3 | A J1 

Coliform GrouO N/100 ML 7  4  0  S l S  

Color Pt • Co 0  0 l o  l a  l o  

Coooer. Oitsolved UG/L as Cu 0 1 0 U 0 
Cranide. Total MG/L at C.N 0 10 I 7 2 10 

Sndrin. Total UG/L 3 19 I 3 I 9 I 0 

PluonOe. Oitsolved MG/L is ~ 10 I 9 i 5 I 0 

Grass Alona. Dissolved Pe/L O i l  I  5  1 0  I  3  

Gross Beta. Dissolved Pc/L 0 3 | 5 0 | 3  

I I I I Hardness. Total as GICOJ MG/L 

Iron. Oitsolved UG/L at ?e 

X Lead. Dissolved UG/L as Pb 

Lindane. Total UG/L 

0 0 9 0 0 

0 1  0 1 4 5  
0  1 0 U 9  
3 9 | 7 8 2  

Manganese. Dissolved UG/L 0 I 1 ! 0 ! 5 1 S 

I Mercury. Dissolved UG/L 711! a! 910 

VALUE CODING HULSS ANO 
R6MA3K COOES ON EvSHSH 

29 
42 

U 
2 3  2 4  
4 *  4 7  

59 <0 Tt 73 

40 « 53 2 6« •> 79 1 
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V*A7£R QUALITY VIANACcMgNt ELEMENT 

GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

3 Jgr J 

plsass ty9c qft patnt #tth 3*ll?qtnt 

FACILITY NA.Ug 
Unocal Chemicals . Cartprpt. N.l , S'.v lONO. 

1 MU-11 
LAB NAME 

NANf_n I ahnraTnpipc UAnninnorr Falls. NY 
SAMPLE GATE 

NjPOES NO. WELL PERMIT NO. 

[s] NJio lo 12 >6 lo 17 17^ 2 16 

TR. | MO. I OAr 

• 0 l 8 l 5 l 6 l  2 1 -fH | 8i 9 )  O b  l o b  
u 12 

HJ L>a CSflT. NO. 

7I3 14 16 lo 
ts r 

WO« USE 

0 
THE SCHEOULs INOICATES 3GLOW IS TO 3E OBSERVED PRQM TO 

s c3mit wrrrr sighed t• wxoi* 

Sampling months 

» *• 3 * -? u. 2 < 
f e » 
£ -? a 

A J 
a J 3 
< in G 

X 
a analysis units parameter value 

Methcxycnlor. Total UG/L 3  9  « | 3  Q  

Mediv'ene 8lue Active Substances MG/L 3 I 8 I 2 I 0 10 
Nico9en. Ammonia. Oissoived NHj • NHt as N MG/L as N 0 i 0 f S i 0 ! S 
Nitrogen, Nitrate.Oissolved MG/L as N 0101611 !a 
Odor T.O.N. 0 I 0 10 ! 3 ! 5 ! 
OH Standard Uniu 01014! 010 l i 7 
Phenols, Total RecoveraCie UG/L 3 12 | 7 I 3 10 
Radium 22S, Oissoived Pe/L 0 19 15 10 13 
Radium 223. Oissoived Pc/L a ( 31 s i s 
Selenium. QiuaWed UG/L 0 | 1 t ' A . S  

Silver. Oissoived UG/L oj t i 0!7 j S 
Sodium. Oissoived MG/L 0 0! 9 i 3 • 0 
Sulfate. Oiuoived (as SO* I 

Total Oissoived Solids (T0S1 

MG/L 0 10 i 9 U; s 
PPM 7 ( 0 3 0 . 0  12 0 1 1  

Total O/ganic Caroon (TOC) PPM 0 0 6 I 3 ; 0 
Total Organic Halogen (TOX1 UG/L 7 0 3 I 5 I 3 

1oaaonene UG/L 3! 91 *! 0! 0 
Turoiflirr NTU 010 i 0 7 ! 5 

Zinc. Oissoived 

2. A—0, Total 

UG/L 0 i T i 0 : 9 I 0 
UG/L 3 I 9 I 3 I 7 ; 0 

2. A. S—TP, Total UG/L 3 j 9 | 0 | A , 5 

! I 1 

VALUE COOING RULsS ANO 
REMAR< COOES ON REVERSE 

IT 
4 2  
SS 
«* 

JTTT 
» 4  i f  
19 40 
f t  "J 

IS 1* 94 4? T2 40 
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O i V I S I O N  O F  WAT C R  R E S O U R C E S  

WATS* CUAurv MANAGEMENT ELEMENT 

GROUND WATER ANALYSIS - VOLATILE ORGANICS REPORT 

pl^ss ~ypg cp 'pint with ajllpoimr 

F A C I L I  r v  * A M g  
L'aocalChesiical . Carteret. NJ 

S \ ¥  l O  N O  
L'aocalChesiical . Carteret. NJ 1 MU-11 

N A4 IV«C 
NANCO l A h n r s t n r i o c -  WaDoinaer Falls. NY NANCO l A h n r s t n r i o c -  WaDoinaer Falls. NY 

Njpoes NO. WELL PERMIT NO. 
SAMPLE OATE 
m. | MO. iOAt LAS CERT. NO. 

0 NJ^nl H ?l fii nl 7l 7l (2 16 h'o |8 |5 |6\ z  Kl] |8|9|0 )2 lolel 1 7h| J 4  ri 
i 1 * i 14 IT 13 :a IT 

THg SCM50ULS INDICATES 3SLOVY IS TO 36 08SERVS0 FROM I Ol 8| 8) 8j TQ |D |8 19 l2 ! uo. ra. mo. rx. 

submit with sics ed t- wx-ou 

SAMPLING MONTHS 

i <' i I 3 < -1 — » M - ** a • 
a a z c analysis UNITS parameter value 

y X IX 1 (XI Aerylonitrile UG/L 3 M I 2 | 1 | 3 1  1  1  1  2 l 5  1 

1 I I  h !  M l !  1  3e«sne UG/L 3 4 |o i3 10 1  1  1  1 1 1 . 1 0  } 

1 1 I I  M i l  I I  1  3romo'orm UG/L 3 12 j 1 I 0 ( 4 1  1  1  1 1 1 . 1 0  i 

1 1 1 1 1 M  I I I  Carbon Tetrachloride UG/L 3 1 2 1 1  i  0 ;  2  1  1  1  M I M O  i 

1 1 i 1 1 I I  I I I  1  Chlorooenle.ae UG/L 3 | A | 3 1 0 I 1 I  1  - 1  1 1 1  . 1 4  

1  M i l  1  1  1 !  I l l  1  Chlorodibromoethane UG/L 3 1 4 I 3 I 0 1 6 1  1  1  1 1 1 . 1 0  } 

i i  1 1 1 M  i  I I  I I I  1  Chloroform UG/L 3 1 2 | 1 | 0 | 0 1  1  1  1 1 1 . 1 0  i 

1 1 1 1 II M MM t. 1 • Oicnteroethane UG/L 3 | 4 | <  i 9  1 S  I  1  1  m . i o  i 

1  1  I I I  1  1  II Ml 1 1 . 2 -  O i c h t o r o e c h a n e  UG/L 3  1 4 ' s  :  3  •  1  !  i  1  *  1 !  . 1 0  F 

1  1  I I I  1  I I I  1  I I !  1  1. 1 • Oichloroethyiene UG/L 3 1 4 1  S  1  0 '  1  1  I  1  H I . . 0  F 

it i in i in i in i 1 . 2 -  O i c h l o r o o r o o a n e  UG/L 3 4 j S i 4 i 1 1  1  1  i l l - 1 0  F 

i i m M i i ni i Sthylbeniene UG/L 3 1 4 1 3 1 7 | 1 1 1 1 |1 1- 10 F 

I I  I  I I :  I  I I '  I  I I I  I  Methylene Chloride UG/L 31 A | 4 t 2 1 3 ! 1 II 11 JO F 

I I IP I I II I I II I 1. 1. 2. 2 • Tetrie.niaroethane UG/L 31 41 s 1 l • 0 > i | |1 l. i 0 K 

I I  I  I I I  I  I I I  I  I I I  I  Tetracnioroethyiene UG/L 31 41 41 7: 5 . ! I 11 1. 0 K 

I I  I  M i  i  I I I  i  M i  I  Toluene UG/L 3 1 41 01 1 2 : ;1 i. . 0 K 

I I  I  M i  I  1 1 1  I  I I I  I  1 . 1 . 1 -  T n c n l o r o e t r u n e  UG/L 31 41 51 0' 5 !  1  I  | 1  ! .  0  K 

I I  I  I I I  I  I I I  I  I I I  I  I .  1 . 2 -  T n e n l o r o e t h a n e  UG/L 3 1  4 1 5 :  1  i  1  I i i :1 I. i 0 K 

I I  I  I I !  I  I I I  I  I I I  I  T rtcnicroefhylene UG/L 31 9 i 1! 3 I 0 1  !  i  1 1 1 - 1 0  K 

I I I  I I I  I  I  i  I  I I I  I  Vinyl Chloride UG/L 3 1 91 1 ' 7 5 •  .  !  1 1 ' -  :  0  K 

I I  I  I I !  I  I I I  I  I I I  I  Acrolein UG/L | 31 4! 2 • 1 0 • I ! • '2 5 K 

1 i 1 1 1 1 I  I I I  |  |  G h l o r o c h a n e  |  UG/L | 31 al 3: 1 , I 1 ! 1 1 I . ' 0 K 

II I I i I I IP I IM I 2 • Chloroeviylvnyl Etner UG/L | 3 j 41 5. 7 5 i 1 I 11 i. I 0 K 

I I  I  I  i  !  I  I I I  I  I  • I  I  3-en 1 or a 0'om cm e :.i a n e UG/L 13 1 21 1:3:3 I : : ;1 I. I 0 K 

I I  I  M l  I  I I I  I  I  i l  I  1 . 3 -  O i c H o r o o r o O y i e n e  UG/L | 3 U|6!913 I  1  1  i l l .  !  0  K 

I I  I  !  M  I  I I I  I  I  I  I  I  Methyl Sromide UG/L 3|4|4| 1 ! 3 1  !  !  ' 1 1 .  f  0  R 

I I  I  i l l  I  I I I  I  I I I  I  Metnyl Chloride UG/L | 31 A i a i 113 1 i ! 11 1. . 0 K 

I I  I  I I :  I  i l l  '  I I I  I  1.2- :nnt • Oicnioroetnyiene UG/L 3! A! Si 4i s i  :  '  1 1 1 .  ;  0  K, 

I  I  M i  I  I I I  i  l l |  I  |  I .  2  O i e . i i o r o t x n i e n e  UG/L J1 A | 5 i 3 ! 6 !  :  1  I 1 I . I 0 I K I  

1 Ml 1 : 11 ! Ml M 1. 3 Oicmorooentene UG/L 3141 s; 5.5( ,  «  1  I I I . '  0 1  K l  
1 1 1 1 Ml ! 1 1 M l. 1 C'C-norocenrsie | UG/L | 31 a! 5i 7 1 | '  ;  '  1 1 1 - '  0 1 K  

VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

t] 
IS it 

li 14 4« «r 39 -0 
? 2  - 2  

sa w 44 4 * :i 40 



F«m VTTX-C17 
to PI 

nev» jersey oe»*«rufvT of environmental protection 
OlVISION OF WATER RESOURCES 

WATER QUALITY management ELEMENT 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 
ACID. BASE/NEUTRAL ORCAHIC COMPOUNDS 

faciuttmame Unocal  Chesica i  -  Car teret ,  NJ rw io no. mw_n 

lai name . ̂  NANCO Laborator ies -  Wanninnprs Fa l ls ,  NY. 

Mjroil NtX 
KJ 0 233 

WILL PERMIT NOL 
tiMFll DATE n. I MO. I OAT nj lai cert. mo. 

pfflfL® 

WCM LSI 

0 
TKX SCMEDUUE INOlCATEO KLCFI a TO •( 0ESERV13 FROM lOlBlftlri TO h Ifl Iq 19 I Ma n~ MO. TJL 

SUS.HIT VTTnSICHTD T-TVJ-0t4 
tAMPLMO MONTH* 

i  i i  i l l i t U U  
UNITS PARAMETER VALUE 

K K 
i  
m 

V  1  X  2-chlaro-!>»f£?l u e / l  3  4 sIsU UN 
2 , 4 - D1chloroohenol ug/1 3 4 6 Oi l  1 

i  2 , 4 - Di= echylpheaol ug/1 3 4 6 lol 6 1 
i  1  2,6-dir.itro-o-creeol ug /1 •' 7 7 6  0 | 3  1 
i  i  2,4-dinitrophenol ug/1 3 4 6 11 6 1 1 1 

i  i  2-nitroohenol ug /1 3 4 5 | 9 | l  1 | 1 
j  i  4-nitrophenol ug /1— 3 4 '  j  4 j  9 1 1 1 

i  !l 1 p-chloro-a-cresol ug/1 3 4  j 4  1 5 1 2  1 1 

1 1 1 1 If 1 Penseehlorophenol u g / 1  3 9 l o  3 | 2  1 1 1 

TTT 1 1 1 Phenol ug /1 3 4  6  1 9 1  5  1 1 

1 i 1 1 i| 1 2 , 4 , 6 - 7richlorophenol ug /1 3 | 4  | 6  1 2  i  i  1 1 1 

1 i I 1 1 M M  1 1 1 

I  I  1  1  • 1  I  U 7  /i 3 it 1?' o  m 1 1 1 

i  i  ! l  1  Acenaohthvlene u g /1 3 1a 2 10 1 0 1 1 1 

1  i  M l  Anshricene ug /1 3 4 | 2 | 2 | 0  1  k  1 

i i '1 1 Benxiiiae ug/1 3 9 11 12 10 i- 1 1 

i  i  !l 1 Benzer .th r t ceae  ug /1 3 4 15 1 2 i 6 1 1 1 

i i • 1 
Ber .zopyreae u g /1 3 i 4 j 2 |i|7 1 1 1 

I  i  1 1 3,4-3er-:ofluor«nthen« ug /1 3 m m i 0  1 1 1 

1 i 1 1 beasopervl«n« Ug /1 3 | 4 | 5 | 2 | 1  1 1 ' 
i i | 1 1 Bensofluorsnthene ug /1 3 14 12 14 | 2 1 1 1 

mm 1 b l s (2-chloroethor7)=e£hA3« ug /1 3 | 4 | 2 | 7 | 8  1 1 1 

mm 1 Bis (2-chlorpethyl ) Ether  ug/1 3  | 4  ( 2  ( 7  13  ii 1 1 

» | 
| | 1 1 i bls(2-chlroi«opropyl) ether ug /1 3 | 4 | 2 | 8 | 3  1 1 1 1 

1 | 1 1 31s (2-e:hylhexyl) Phthelete ug/1 3 19 11 10 [ 0 1 1 1 1 

» | 
1 1 I  1  4-Brsospher.yl Ether ug/1 . 3  4 | 6  | 3  |  6  1 1 1 1 

1 1 1 Butv lber .sv l  Phchelete ug /1 3  |  a  1 2 1 9  !  2  1 

i l 1 1 e « #  „ w 1  3  U  U  l a  1 '  1 1 1 

I I M M  u.rvi L .-vI p»>(—vi Ether U1 /I 3 1a ' 6 u ! 1 | I I  1  M .  
4 0  4 1  

VAwUfi CwQtNG RULES AND 42 44 44 4T 44 «0 



y«m« VWXJ17 
T 2  

MI*» J*AXCZ OC»A«TUIVT Qf iNvmoNucrriL WdTtr OivtJiOs 0* W A T t m  AUOUXCU 
watik quality UAMICIMINT ILIMINT 

GROUND WATER ANALYSIS - MONITORING WELL "cPORT 
ACID, BASE/NEUTRAL ORCAMIC COMPOUNDS 

vttase rrpf o* »*<*rr with ialirr)t*tptm 

RACIUTT MJLM( Unocal Cheaicais . Carteret, NJ 3- 10 NO. 
MW-11 LAC .l-l 

NANCO !flhnrflfnriPK - WAnninnprc Falls. NY 
SAMPlI OATt turns mo. WTIL rtywrr NO 

me 
T*. I MO. I PAT 

Iu] "Mo lo (? Is In bTI T̂6l-|0|8l5|6|2l-[7| 8̂|9|o|2|o|̂  

THI SCMCOUUK tMOlCATXO «f LOW a TO it OUCRVTO MOU toisl 8>8l TO b a 191? 1 
Ma TJL Ma TJL 

si'imrr vrrrj ztctrto t-rvx-on 

NJLA1CTRT. MQ. 

s  i i S t U J i i i i  
E  

AMXLYta UNTO rAAjLUm A vall/t 

T SI Chrviene 
Dlber.zanthracene 

ug/1 
ug/1 

3 2 0 
*1j|j|6 

I 1,2-Dichlorobeaxene ug/1 4 3 3 

TT 
1, 3-Dichlorobertzene ug/1 4 5 6 6 
1,4-Dichlorobenxene ug/1 3 4 Mi 
3,3'-Diehlorobeazidine ug/1 A 6 3 1 
Diethyl Phthalate ug/1 
Dlaethyl Phthalate ug/1 

Di-n-butyl Phthalate ug/1 3 9 1 0 J-Li 
2,4-Plnltratolulene ug/1 3 & 6 1 1  

I I 2,6-Dinitrocaluleae ug/1 3 41 6| 2| 6 | 

| j Di-o-octyl Phthalate ug/1 
I I | t I I | 1 jl ,2-Dlpher.ylhydrazlae ug/1 

3  M^ |9 |6  |  |  |  
3 4 3|4 6 

I I . Ttn J_L Fluorantheae ug/1 3f 7| 6 

J_L Fluorene ug/1 3 8 I 
Hexachlorobeazene ug/1 3 9 7| 0 0 I || I 
Hcxachlarobutadieae ig/1 Ji'Mi'l' i I I I 

TT 
Hexashloracycloper.tadleae ug/1 31 41 31 3; 6 
Rexachloroethaae ug/1 31 61 31 91 6 
IadeaooTrene ug/1 

in Iaoahoroae ug/1 
41 41 0| 3 
4|4|Q|8 | | | I 

n Kaahrhalene u«/l Jlhl" I I 
I i n V he-ze-.g jlrZL ll 6l 41 7 

ill lya: .Ug/1.. 
K-Vltraaodi-a-araaTlralne ug/1 

4I ll 3I 3 
4| 4| 2| 8 I I 

11 
njTj 
1 1 
TT 

N-Hltrasodlpher.yli ug/1 
Pheoar.threae • ug/1 

1.3 
4) 6)1 

I I 
I I 

n Prreae °g/l 4 4 (6 (9 
1,2,4-TrlchIorobeazeae ug/1 

VALUE COOING RULES A N D  
R E M A R K  COOES ON REVERSE 

n 
41 
It 

FET 1 1 
IS I* 
44 «? 
44 40 si ?a 

40 «1 I J »4 
44 «7 
?• 40 



Porm vw* 7 
4/83 

N E W  J E R S E Y  D E P A R T M E N T - O P  : M V i a c i v M E N r A L  ' " O - J C T I C N  
O I V I S I O N  O P  I K Ar ;a R E S O U R C E S  

W A T E R  C U A L I T Y  M A N A G E M E N T  E L E M E N T  

GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

riSASS rv»f o» »a/(vr^irw f jllaO'/vt «n 

P A C I L I  T V  N A M E  
Unocal Chemicals - Carteret. N.I | sw 10 "<0 

MW-11 LA8 NAME 
NANfn I ahnrat-nripc - UJppin,j0r.g Fang mv 

NJPOES NO. well permit no. 
S A M P L E  O A T S  
TV I MO. I o*r NJ LAS CERT. NO. 

["] njl o  i n  i ?  i f i  i n  i 7 1 7 j  fitil-l ol si si 6) 2l-fl 1^8|9 |o 12) o|6| jj -m 4 < 

THE SCHEOULS INOlCATEO 9EL0W IS TO 8E OBSERVED PROM lOlfilfltfll TO I 0' fll 9' ?\ 
MO. m. MO. ra. 

SAMPLING MONTHS 

stfs.wrr wrrh srcxed r• n*x-ou 

i - i * 1 1  ? * i i ' * • 3  M. 3 < 3 - ? - ? < « A O r - a  
analysis 

x) I I x| I Ixl I Ixj 1 
UNITS PARAMETER VALUE 

Specific Conduccance umhos/cm 2|7|9 
I I I I I 

Floacing Produce inches 

IXI 
M I N I  

IxT Tocal Xvlenes ug/1 I |1|.|0 K 
I I 

I I i l l  i  I  i  
II 

I I I I 
I I  !  I I  

i I 1 

MM 

MM 

i I M 

I II I 

I II M I I I II I 
I I ! i I 

M i l  M i l  I  
I ! I I ! MM 

VALUE COOING PULES ANO 
REMAP* COOES ON PSVE.PSS 

»  
4 2  55 
14 

22 14 
44 4? 5* 40 ?2 ?2 

4 0  4 l  50 54 4« r to 



wi ¥ o.uiN ur i en n 

MONITORING REPORT - TRANSMITTAL SHEET 

NJPOES NO. PCAX|BUG reniOO • 

NO. *•. MO. • m. 

IOiQl2'6iQl7i7< I 1i Il8i8( tw IQt 118i9I 

,fnocal Checical 
PERMITTEE: Name 

Add,-tii 1345 North Heacham Road 

Schaumbura. II 60196 

FACIL ITY:  Name Hnnra l  fhpmi ra lc  n i v i c inn  

Addrtu RRH gnncouaH fluonno 

fartprpt tCauntr' Middles 

Telephone I 201 I 541- 4224 

FORMS ATTACHED (Indicate Quanrirv of Each) 

sluoge reports • sanitary 

• T-VWX007 • T-VWX-008 • T-VWX-CG9 

sluoge reports • inoustrial 

• T-VWX-01CA • T-VWX-0108 

wastewater reports 

• T-VWX-0M • T-VWX-0I2 • T-VWX-0I3 

groundwater reports 

VWX0TS(A.3I a VWX-016 a VWX-017 
NPOES OISCHARGE MONITORING REPORT 
• EPA FORM 3320-1 

AUTHENTICATION - I certify under penalty of law that I have personally examined and am familiar with ;h-
information submitted fn Lhis document and a2 attachments and that, based an my inc 
of those individuals immediately responsible for oooining the information. I believe th 
submitted information rs true, accurate and corrrpieCe. I am aware that there are signifi 
penalties for submitting false information rndudang the possibility of fine and impriscr 

LICENSED OPERATOR 

Name (Printed) 

Grade & Registry No. 

Signature 

Oate 

OPERATtJSG EXCEPTIONS 

YES NO 

OYETESTXNG • 5D 
1 LAI «>RAHY BYPASSING • sn 

OlSmFECTXPN INTERRUPTION • E 
MORTTORX* MALFUNCTIONS a QQ 

UNITS CUT OF OPERATION o CD 
OTHER a CD 

(Detslay "Yes"on reverse side 
in in L spcce.) 

HOTE: Tie "Hours Attended at Plant" on the 
nmjjL mf aba sheet must also Ix completed. 

PRINCIPAL EXECUTIVE OFFICER or 
DULY AUTHORISED REPRESENTATIVE 

HemeiPr^wo: ̂ Y1 W. Dierwechter 
Supervisor Environmental 

Title (Pnmsdi Affairs 

Signature 

Date Marnh ?1 IRAQ 



OPERATING EXCEPTIONS 06TAILSP 

HOURS ATTENDED AT PLANT Montn I I I Y.ir I I I 

0jy of Montn 1 2 3 4 5 6 7 3 9 10 11 12 j 13 14 15 16 
Lictnud Op«r»tor 1 1 

Otnerr 1 1 1 1 1 1 1 I I M I I  
0«y of Montn 17 | 18 19 20 21 22 23 24 251 26 j 27 28 29 30 31 

Licemed Qocritor 1 1 I 1 I 
Ct-.M | II II 1 1 II II II I 1 1 ! 



Povm VWX-015 A w JS.R S C* QE'xRTMgNT O f  etiviflONuEXTAi. PROTECTION 
a/83 DIVISION OP WATER RESOUPCSS 

W A T E R  Q uality management element 

GRu 'O WATER ANALYSIS - MONITORING WELL REPORT 

PLSASE r V A f  Qf> **tN7 #tr» 3ALL^0//V- ><N 

PAClUTY N AM c 
Unocal Ch«.' -.al Carfprpf, N.I 

,sw 10 NO 
! MW--12 

l-a3 na.sic 

NANm Laboratnripc Wappi nqprt Pa lie NY 

R 
njpoes no. well permit no. 

sample oats 
r*. 1 ho. 1 dat nj la3 csrt. no. wcm use 

R M nl nl J d rl ?l 7 2 f 6  • 01 8) Si 6| 3(-| i 819 i 012 0l6 b I314 !s !o 
• 
• » I  a a 1 1 «i it :: :a i r  
• 
• » 

THE SCHEDULE IN0ICATE3 36LOw is T3 3« OBSERVED PROM iniatpial TO lo d 9 d 
mo. tl mo. ye. 

St.'3 MIT WITH SIGHED T-VVX-01* 
sampling months 

•  • S o . " ; - ? ' ? - ® *  
u . 2 < 3 - ? - ? < w o z o  

analysis units PARAMETER value 

Elevation of too of well eating witn cao off 
(astoecified in well console tion reoort) 

feet MSL: 
to neareet .01 1 2 . 1 0 

Elevation of original ground level 
(at specified in well eon-.oietion reoorrl 

feet MSL: 
to nearest ,0t 1 2 . 4 8  

Oeotfi to water table from too of easing prior to 
sampling witn cao off 

feet: to 
nearest 01 .u 

Depth to water table from original ground level 
prior to sampling 

feet: to 
nearest .01 

7 2 

Arsenic, Dissolved UG/L «s As oh |olo|o 

I I Barium. Dissolved UG/L as 3a 0,h |0 lo |: 

Biochemical Oxygen Oemand • S Oay MG/L 0 10 13 h |0 

Cadmium, Dissolved UG/L at Cd 0  1  0 ( 2 ) 5  

iXi M  Chlorioe. Oitsolved UG/L as C! 3  2  2 1 9 1 5  1 8  714 0 
Chromiurn, Dissolved UG/L at Cr oh Io!31o I I 
Chromium, Oitsolved. Hexavalent U3/L at Cr 0 1 2 1 2 0  
Chemical Ovygen Oemand (C00I. Dissolved MG/L 0 j 0 13 4 J t 

Col i form Group N/100 ML 7 f 4 10 I 5 ! 6 

Color P: • Co 01 o 101 a 10 

Csooer. Oitsolved UG/L at Cu 0 | 1 ( 0 ) 4 ) 0  

Cyanide. Total MG/L at CM 0 f 0 I 7 | 2 10 

I e.-idrin. Total UG/L 3 I 9 I 3 i 9 i 0 

| -luonoe. Qluolved MG/U «S 0 !o 19•5 'a 

Gross Alona. Oitsolved Pr/L 0 11 I 5 > 0 I 3 

Gross 3e:a. 0i=oiv»d Pc/L 0 ( 3 I 5 ; 0 | 3 

Hardness. Total as CaCDj MG/L 0 j 0 | 9 j 0 j 0 

Iron, Oissolved UG/L as =e 0 1 i 0 ! 4 5 
Lead. Dissolved UG/L at Pb 0 1 0 i 4 1 9 
Lindane. Total UG/L 3 | 9 | 7 3 I 2 

Manganese. Dissolved UG/'L 0 : 1 ! 0 5 1 5 

0 Oiucived UG/L 7 ! T : 3 3 ' 0 

V A L U S  C C O I N G  3 U L H S  A N 0  
RS.MARK COOSS ON RSvSRSc 

29 4 2 

64 

1Z 4« 59 7t 

40 « . 5J 5 • 46 6" 79 10 



fwmvwxoisa Ngw jersey og*AAT\igNr OP environmental PROTECTION ? 
*(83 olvtjlon of nater resources 49» « 

wars * QUALITY MANAGEMENT ELEMENT 

GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

ft.sass rv*s qh par.vr <virn ballpoint 

FACILITY NAME Unocal Chemicals . Carteret. N.l , SW l O  NO. 
1 MU-17 

LAS NAME 
NANrn LahnraTnripc Uanninnurr Falls. NY 

SAMPLE 0A7E 
NJPOES NO. WELL PERMIT NO. tr. | mo. i oAt 

Gp Ho lo 12 >6 lo 17 I7J \i d'b 18 15 16 13 I'fTl 1819(0 >2 lo 
NJ LAS CERT. NO. 

7  1 3  t 4 i 6 ( 0  
*3 17 

THE SCHEDULE INOICATSO 8EL0W IS TO 36 OBSERVED FROM |0' 8l 8l 8| TO b 6 19 l2 
mo. yr. mo. yr. 

SC3MIT WITH srctY£0 T - r *XO( - t  

sampling months 

-I 2 <& 3 c ~ 
a a i jf z * <X a 

X 
a analysis units parameter value 

Methoxvcnlor. Total UG/L 3 9  « | 3  0  I I 
I I MeffiY'ent Slue Active Sufrrtance* MG/L 3  |  3  (  2 13 10 

Nicogen, Ammonia. Oiuoived NHj * NH4 as N MG/L as N 0  0  S  ;  0  !  3  
Nitrogen. Nitrate.Dissolved MG/L as N 0 t 0 I S I t |3 

I I ( Odor T.O.N. 0  I  0  ( 0  !  3  !  5  

A  sH Standard Units 0 0 11' 0 10 219 
Phenols. Total PesoveraC'e UG/L 3 I 2 ( 7 I 3 I 0 I I 
Radium 225. Oiuoived Pc/L 0 ( 9 | S | 0 13 
Radium 223. Oissolved Ps/L 8 J 1 | 3 | S i 5 

Selenium. Oiualved UG/L 0 11 IS 
SiNer. Oiualved UG/L a  j  t !  o  1 7 1  s  

Sodium, Oiualved MG/L 0 (0 j 9 i 3 ^ 0 

2 
Sulfate. Oiuoived las SO.) MG/L 0  I  0  i  9  i  i |  5  

0<L Total Oiuoived Solids (TOSI PPM 7 | 0 3 ! 0 I 0 12 !0 8 
Total C/ganie Car Don (TOC) PPM 0 0 6 I 3 : 0 

Total Organic Halogen (TOX) UG/L 7 | 0 | 3 I 3 I 3 

Toeaonene UG/L 3 ! 9 ! 4 i 0 I 0 

i uroidi r/ NTU 10 I 0 I 0 ' 7 I 5 [ ! i I | 
Zinc. Oiuoived UG/L 0 l I i 0 ' 9 i 0 

2. *—0. Total UG/L 3 I 3 I 3 : 7 ! 0 

2. *. i oral UG/L 3 j 9 | 0 i a • 5 j I I 

! I I 
I ; I I I M i 

I I I I 
I I 

I I I 
VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

23 4* 
m II 

jTT* 44 *7 
3 9  4 0  
7 2  7 3  

3 3  3 4  
44 47 
79 40 



R ARM «/U JC -  OP jNvi f lONwe' '1 •"•  
DIVISION OP WATER RESOURCES 

W A T E R  0 ' u J . i . i r v  M A N A G E M E N T  : L:M6N r  

GROUNO WATcR ANALYSIS - VOLATILE ORGANICS REPORT 

pl£as£ rv»« o/? AR(ivr ,v/rN SJLLRO'Nr'EN 
^ A C U I T Y  N A M g  

Uaoc3lCher.ic3l - Carteret, NJ 
, i".» iO NO 

MW-12 
namc 

NANCO Nhnr^nrioc- Wapoinoer Falls. NY 

Njpoes NO. WELL PERMIT NO. sample date TR. I MO. |OaY 
E Njl nl nl pi fil nl HI 
i 1 * 

las cert. no. 

2l eH d d 4 d j-ril lalolo b b Is I 17hl 4) d rl 
9 "Tm 17 22 23 27 

TXS SCHSOULS IN0ICA7EQ 36LOW IS TO 3E OSSERVSO PROM h B h B 1 TO to'8'9'2-' 
MO. r*. mo. t*. 

WCM USS 

• 

submit with sicsed t-wx-014 

sampling montxs 

e -2 ; £ f S » * £ -* 5 s analysis units parameter value £ 
a A i < S j •! < I> O 2 3 = 
x i ix c >< I 1X5 1 Acryionitrile UG/L 3 14 1 2 | 1 I S II 1 1 215 i 

i i HI l! II ! 1 3en«ne UG/L 3 | A  t o  i  3 1 0  1  1  1  l i l - i o  K 

1 II II I I  1  I I I  1  3romo/orm UG/L 3 | 2 j 1 10 | 3 1 1 1 11 1. 10 

i in i i M II 1 CarSon Tetrachloride UG/L 3  |  2 | 1 j O l 2  1 1 i 11 I. .0 K 

i M i l l  1  II MM CMarooenae.ne UG/L 3 | A | 3 1 0 | 1 I I I 111. 10 K 

n i m i i l l l l l l  CMorodibrom oe tnane UG/L 3 | * [ 3 I 0 ' S i Ml | i | .  | 0  K 

I I  1  l l l l  |  1  M i l l  Qtlorofarrn UG/L 3  j  2 1 1  i 0  | 3  1 1 1 111. 10 K 

II 1 1 II ! 1 l l l l l l  1. T • Oicmaroe tnane UG/L 3 | 4 U i 9 16 1  1  1  1 1 1 .  , 0  K 

I I  1  I I I  1  1  l MM 1 1 . 2 -  O i e n i o r o e L h a n e  UG/L 3 U  ' 5  : 3  '  1  1  ;  1  i l l .  I  0  K 

1  1  1 1 1  1  1  I I  1  1  1 !  1  !. 1 • OieMoroetnyiene UG/L 3 1 41 S ! 0! 1 1  1  1  H I .  1  0  K 

I I  1  I D  1  I I I  1  I I I  1  t. 2 • Oicniorocrooane UG/L 3| 4 | S1 4 j t 1  1  1  M l - 1 0  
II 1 MM 1 I I  M i l  Etnvlbenasne UG/L 31 41 3 i 71 i 1 II 1 1214 
II MM II M l l l l  Metnvlene CMoride UG/L 31 4 j A 1 2 1 3 1  1  1  1 1 1 . 1 0  K 

I I  1  M '  1  I I !  1  I I I  1  t. 1. 2. 2 • Tetraenioroeoane UG/L 31 A J 5 ; 15 1 1 ! ! 1! . i 0 K 

I I  1  I I I  1  i l l  1  I I I  1  Tetracnloroemylene UG/L 31 4 ! 4 1 7 3 ! ! 1 111. 0 K 

M  1  M i  i  i l l  1  i l l  1  Toluene UG/L 3141 a 11 2 : i li.. 0 Kl 

I I  I  M l  1  I I I  1  I I I  1  I. 1. 1 • Tncmoroetnane UG/L 3 1  4 1 s :  0 -  5  : ' : 1 11 .; 0 Kl 

I I  1  M l  1  I I I  1  M l  1  1. I. 2 • Tricnloroetnane UG/L 31 4 1 5 i 1 ii 1 i i : 1 1. i 0 K| 

I I  1  M l  1  I P  1  I I I  1  T rieiioroetnyiene UG/L 31 9 M ! 3 i 0 i 1 1 ! 11 .10 Kl 

I I  1  M l  1  I I I  1  I I I  I  Vinyl Olloride UG/L | 3 i 9 i 1 1 7 5 '  i  !  1 1 '  - . 0  K| 

I I  1  i i '  1  i l l  1  I I I  1  Acrolein U G < 3 1  A  1  2  ' '  i  Q  i 1 • i 2:5 K| 

M  1  ;  ;  •  1  I I I  1  I I I  1  Ciloroe tnane UG/L | 31 ii 3' : . i ;  ;  1 :  . 0  

I I  1  i i  •  i  I I !  1  I M  1  2 • CMoroeviyUmy 1 Ether UG-L | 3 j A 1 5 • *. 3 ,  •  I  1 i  - . 0  *! 
II 1 ! « ' 1 Mi i M 1 Oicniorooromomethane UG/L | 3 1 2 i 1 - 3 5 ' • ! i li .1 0 Kl 

I I  1  M i  1  I I I  1  M l  1  1 . 3 -  O i e m o r o o r o o y i e n e  UG/L | 3 1 3 | 5 : 3 1 3 • 1 i 11 .10 W 
| l  1  :  :  :  1  I I I  1  M l  1  Methyl 3romiCe UG/L 3 | 4 | 4 |  1 •  3  ; ' : i 1! . 0 k| 
1  I  1  i 1  i  1  I I !  I  I I  I  1  Methyl Oilonce UG/L | 31 A i A : 1' 3 . ! I 1l - 0 K) 
I I  1  M : i  i  l i  1  I I 1  1  1 . 2  t r a n t  •  O i c h i c r o e t n y i e n e  UG/L 31 4! Si 4. 5 H . 0 JS 

Kl I I  1  i  :  i  1  I I I  1  M l  1  t. 2 Q'cniorooentene UG/L 31 41 Si 3 ! i : i 111 J 0 
JS 
Kl 

II 1 : M 1 ! 11 i l i| 1 1. 3 Gicniorooenjene UG/L 31 4i s; 3. 3 , ' ' M i. 1 0 Kl 
1 1 ! I i i! ! ! 1 i | I. i S.eniorice'US'e uG/L I2U: 3. ? ; 1 • • ' : T. • OIKI 

:» » : *  

VAL-S COOING P'JL:5 ANO J» 
REMARK CCQE5 CN RSvSRSS " '* 1 



VmC-017 
1/S3 PI 

new jersey oc'artucnt o* environmental protection 
oivijion or  water ku9uhcu 

water QUAi.rnr management element 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 
ACID,  BASE/NEUTRAL ORCAHIC COMPOUNDS 

FACILITY kAUi Unocal CneoLcal - Carteret, NJ 
JSWONO. m u 

LAS NAME NANCO Laboratories -  Wanninnprc Fa l lc  NY 

•uroES NQL 

sample date 
oat 

lu] Nj|Q|Q)2|6IOI7 

THS SCXUUUE INOlCATXO ((LOW O TO • • 0IJERVT3 PROM 1̂ 1̂  TO LflLSL̂ Lil MO. T jl 

mj las cert. no. 

SUSMIT *!TH SICHZD T-TV I-014 

SAMPLMS MONTHS 

AXALYX3 UNITS PARAMETER value 

V >< 2 - C h l o r o n b e n o l  - u z / l  3 L I l g l $  1 1 

1 2 , 4 - D i c h l o r o n h e n o l  u g / I  3  4  6  l o l l  1  

2 , 4 - D i = e t h y l p h e a o l  u g / 1  3  | 4  6  0  6  1  

, 1 2 , 6 - D i r . i t r o - o - c r e s o l  ue/1 •' 7  7  6  1 0 1  3  1  1  

1 1 2 . 4 - D i n i t r o o h e a o l  ue/1 3  1 4  6  1 1 1  6  1 

1 1 2 - N i t r o o h e n o l  u g / 1  3  1 4  5  9 1 1  
4444-

! 1 4 - N i t r o p h e n o l  u g / 1 —  3  4  6  4 | 9  
+44-

i II p - C h l o r o - o - c r c s o l  u g / 1  3  4 j 4 5 | 2  1 1 1 1 1  

i r P e n t s c h l o r o o h e n o l  u  $ / l  3  9| 0 | 31 2  1 1 1 1 1 

1 * 
P h e n o l  u g / 1  3  4  6 1 9 1 5  1 1 1 1 

1 • i i 2 . 4 , S - T r i c h l o r o o h e n o l  U g / 1  3  1 - 4  1 6  1  2  |  1  1 1 1 1 

1 1 1 i i M i l  1 1 1 1 

1 1 1 • i i u?/l 7I tl 1 1 1 1 

1 1 1 1 i A c e n a o h t h v l e n e  ue/ 1  3  U  2  10  1 0  1 1 1 1 

1 1 1 A n t h r a c e n e  u g / 1  3 |  M 21 2 1 0 1 

1 •i i B  e r a i d  i c e  u g / 1  3  | 9  11  12  |  0  1 I- 1 1 

1 i i B e r . z a n t h r a c e a e  U g / 1  3  1 4  1 5  I  2  !  6  1 1 1 1 

1 • 1 B e r . z o p y r e a e  u g / 1  3  i / ' - 1 2 I i | 7  1 1 1 1 

1 i i 3  , 4 - 3 e r _ t o f l u a r a r . t h e n e  u g / 1  3  1 M  2  M  o  1 1 1 1 

I B e r . z o o e r y l e n e  u g / 1  3  |  A  15  I 2  !  1  1 1 1 1 
—1— 

1 B e n z a f l u o r a n t h e n e  u g / 1  3  |  A  1 2  |  A  |  2  1 1 1 
1 
| 1 B i s ( 2 - c h l o r o e t h o r 7 ) a e t h a a e  Ug/ 1  3  |  A  1 2  1 7  j  8  1 1 1 

| i i B i s f 2 - c h l o r o e t h y 1 )  E t h e r  u g / 1  3  14  12  J 7  |  3  1 1 1 1 

i | | i i B l « ( 2 - e h l r o i i o ? r o p y l )  E t h e r  u g / 1  31 M 2  1 8 | 3  1 1 1 

I I 1 i i 3 i s ( 2 - e : h y l h e x y l )  P h t h a l a t e  u g / 1  3  13  11  10  10  1 1 1 

I 1 1 1 1 1 1 4-3r~opher.y 1 Ether u g / 1  .  3  1 A | 6 | 3 | 6  1 1 1 

I 1 1 1 1 B u t v l b e r . z v l  P h t h s l s t e  u g / 1  3  1 4  1 2 !  9  1  2  1 

I 1 M 1 1 1 1 u ? / L  ll 4 1 9 1 1 1 1 
i—!— 

1 1 I 1 1 1 u « / l  
1 

3  1  4 1 6 1 4 ! 1 1 1 1 
40 41 

VAuUS CCO'NG RULES ANO 
42 U 44 

M 40 
44 <7 
J| JO 



f«m VWXJ17 ann T 2 
*lv Jimtr oc»*«Tutvr or I»,VI«ONU(KT*L wonr -

OIVISlOM OA NATM nucutcu 
watck quality uanaciuimt ilimcvt 

GROUND WATER ANALYSIS - MONITORING WELL IcPORT 
ACID, BASZ/NZUT-UL ORCANIC COMPOUNDS 

nrarr rrre o* »alipoint pin 

AACIUTT MAMt Unocal Cheaicais - Carteret, NJ i , , I U , • 0 •  M W - 1 2  

LAC . AMC 
NANCO 1ahnrafnripc - WAnninnPrc Fall* NY 

SAMTK OATS •urgcg mo. WTLL rtSMIT MO. TX. | MO. | DAT 

ljp "KJ{Q b k k b pfil-ln Iftk Ifi h l-fjl [ 8 | 9 |O| 2 |O) 6  

aulas cfxt. mo. 

ifiil 3$ 
TKX SCHCDUL-S 1*31 CATS 3 SILO* aTQ«lOSJEAVY3»AOU (0| 8| 8> 8| -j-J l o t  8 l  9  -A 

Ma TX. Ma 7 A. 

svi.Hrr witr sresro r• rwz-on 

i i i i i U t i t i i  [xj 
OMITS 

a 
•AtUMrns 

3 U l 3 l  

VAXUt 

Chrvsene 
Dibenzanthracene 

ug/1 
ug/1 

2 0 

3 U l 5 l 5  6  
TT 

1 l 

T 
1,2-Dichlorobenxene ug/1 3 41 5 3 

n 
1, S-Dichlorobemene ug/1 3 4 5 6 6 
1,4-Dichlorobenxene ug/1 3 A 5 n 11 
3,3'-Dlehlorobeazldine ug/1 3 4 6 3 1 

|7T 
Diethyl Phchalace ug/1 3 3 TT 
Dlsethyl Phchalace ug/1 3 4 

Di-n-butvl Phchalace ug/1 3  9  l / l I O  
I I 2,4-Pinlcratolulene ug/1 3 41 6- 1 

2,6-Dinitrocaluleae ug/1 3 4 6| 2 6 
Dl-o-occyl Phchalace ug/1 4  5 | 9  6  

J_L 1,2-Dipher.ylhydraxiae ug/1 3 ( 4  6  

1 1 11 Pluorantheae ug/1 3 | 7 | 6  

11 li Fluorene ug/1 3 4 3 8 1 
Hexachlorobearene ug/1 3 | 9  7 |  0 |  0  I I 

ti 

I I Hexashlorabutadieae nil 3 4 3 | 9 |  

u H« x a c h l 3 T 3 C 7 c l o a e r .tadIeae ug/1 31 4j 3l gj 6 

I 1 lI 1 l l l~ 
Fexachloraethaae ug/1 3 1  4 1  3 1  9 1  6  

I II I l I ' I 
Isder.o-rYrene ug/1 3 | 4 |  4 |  0 |  3  I I 

M U M  
Tsoahorone ug/1 3 4j 4( Oi 8 

m  1 1 1  J 1 1 1  
rrr 

Kaahrhalene ut/l 3 4l 6l 91 6 

m  
V ' er.scr.e. uz/l 

l'z/1. 
H-Vl;T3«adl-r7-?r33Ylratne ug/1 

3 4 41 41 7 

4! 4I 3 
3 | 4 |  4 |  2 |  8  

TTTT 11 H-Fl trasadlphcr.ylaslae ug/1 4| 31 3 

TT 
TT 

Pheoar.chreae ug/1 6|1 
Prrene ug/1 
1.2,4-Trichlorabeaxeae ug/1 

4 4 |6 !9 I LLi 

VALUE CODING RULES AND 
R £ M A f t <  COOES ON REVERSE 

Tt 
41 
• 4 

MI 
JJ u 
44 4? 
44 40 Tl 71 

40 4 i 41 W 
44 47 79 40 



Farim vwxfll 7 
«rsz 

nsw jssssy oe'aftmentop enwiflcnms.ntal ,e,0".;7ion 
oivtsiON OP t«i rss assouacss 

water quality management element 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 

H.SAS6 TVPf Q *  I N T  M T U  3 * L L ? Q l N T  9 » N  

FACILITY NAMg 

ova NAME 
Unocal Chemicals - Carteret. NJ ir«* io nq 

MW-12 
NANCQ I ahnrat-nripg . U A p p i n g o r c  FAIIC nv 

N J  

NjPQES NO. WELL permit no. 

0 In I? Is lo 171 H 
1 i » 

- 0  8  

SAMPLE OATS 
rx. | MO. | oat 

5 |6 )3 |-jT| [8)9 |0 f2 p |S 
;« rr 2: 

NJ l-a8 cert. no. 

7̂  ̂  fjj :: 

*C.M use 

• 

THE SCH60UL2 INOlCATSO 36LOW IS TO SB OBSERVED FROM l0 lR Ifllfll TO 1 0' fll Q' ?J 
mo. m. mo. y.\. 

su3mit wrrn sicszd r- v«x o i j 

sampling months 

- i i v 3 < 2 ' 4 < U O  a I r- a 
analysis 

|x| | |x| I |x| | 

UNITS PARAMETER value 

< 
s 

Specific Conductance mhos/cm |2|6p 
I I 

Ixl Floating Product inches 

X| Ixl Total Xylenes uq/i 1 1  . (o 

I I 
I ! I 

i i 
i I i 

» -I I I 
I I j I ! I 

I I I '  M i l  
I ! ! 

M  !  I  |  I I  
l 

VALUE CCOING PULES ANO 
REMARK CCCES CN PSVERS: 

»  
VI 
Si 
IS 

22 U 44 47 J9 40 :i rj 

40 41 
12 1* 44 4* 
") fO 



J i Ow OIVTSION OP W A T S H  RESOURCES 

MONITORING REPORT - TRANSMITTAL SHEET 

PERMITTEE: 

NJPOES NO. 

I0'0i?'6i0l7i7l 

,!nocal Cheaicai 

R «  

«0. T». 

• ̂ CMIOO 

1| 1[8|8( T«« 10,118(91 

Name 

Addreu 1345 North Meacham Road 

Schaumburo. fl 60196 

FACILITY: Nam. llnnral rhPmiraU nivicinn 

Addrcu IFO PnntBi/alt fluonno 

farfprpt 

Telephone f 201 ) 541- 4224 

(Caunryl Hiddlpspx 

OPEXATWG EXCEPTIONS FORMS ATTACHED fIndia: re Qusnnrv of Each) 

SLUOOE REPORTS • SANITARY 

• T-VWX007 • T-vwx-ooa • T-VWX-CG9 

SLUDGE REPORTS • INOUSTRIAL 

• T-VWX-010A • T-VWX-0108 

WASTEWATER REPORTS 

• T-VWX-011 • T-VWX-012 • T-VWX-013 

GROUNOWATER REPORTS 

1  1V W X O I S ( A . 3)(~71V>VXOT6 a VWX-017 

NPOES OISCHARGE MONITORING REPORT 

• EPA FORM 3320-1 

AUTHENTICATION - I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this document and aS attachments and that, based on my inq 
of those individuals immediately responsible for obtaining the information, I believe th 
submitted information is true, accurate and comoiete. I am aware that there are signifi 
penalties for submitting false information rntiurirq the possibility of fine and imprison 

YES NO 

DYETESTOrtJ • o 

TWO#UUTY BYPASSING o. E 

OlSINILLlAJM INTERRUPTION • sn 
MoerrDmpes malfunctions • (2Q 

UNITS CUT OR OPERATION • SJ 
OTHER • CD 

(DetailMB} "Yes " on reverse side 
tpeet.) 

NOTE: Tie "Hours Attended a: Plant"on the 
' ̂  tba sheet must also be completed. 

LICENSED OPERATOR 

Name (Printed) 

Grade & Regit my No. 

Signature 

Oate 

PRINCIPAL EXECUTIVE OFFICER or 
0ULY AUTHORIZED REPRESENTATIVE 

. Daryl W. Dierwechter 
Nam. (Prinsrsii 

Supervisor Environmental 
Titl. (p'trrsdl Affaii-c 

Signarur. 4^0^ 1/ I.L 

0<te March 21, 1989 



QPgRA-TING EXCEPTIONS OETAILED 

HOURS ATTENOED AT PLANT Montfl I I 1 Ycar I t I 

0»V of Montft 1 2 3 4 5 6 7 8 9 10 11 12 13 M 15 16 

Uctnud Operator 1 1 1 1 
Otfieri I I 1 1  I I I  

Oav 0/ Montft 17 18 19 20 21 22 23 24 25 25 27 28 29 30 31 

Lieentrd Operator 1 1 
Otnart I I I I I I 1 II 1 II 1 1 



Porwi VWX.Q1 5 A 
4/33 

GRu 

w j S R S g v  OEPARTMENT OP ENVIRONMENTAL PROTECTION 
oivision op wAr;n resources 

WATER quality management element 

< 0  W A T E R  A N A L Y S I S  -  M O N I T O R I N G  W E L L  R E P O R T  

pusass TYP* 30 p0int with 3ai.lpo"v .'f.V 
PAClLlTY MAMe 

l_a9 name 
unocal Chea.- -.al farfPrPf N.I 

. S'« lO NO 
MW-13 

NANff) Labnratnripc Uappinrjorc falic my 

0 
njpoes no. well permit no. 

NJ 

sample oats 
til 1 mo. 1 oat nj la3 cert. no. 

ri H A A ri ?1 T) SS-l 0' ?! 3l5> flH3 I8 |9fo|2|o|6 |  \j l3 I4  16 !o 
* s u IT :: 21 : 

the schedule inoicateo 3elow is to 35 osservso prom IN RI N ri to In i«I Q i ? I 
MO. ra. =EO. r». 

submit with sighed t-wx-ou 

sampling months 

z « «  a * ; 1 :  a  j » y w a e 
a z a 

rsis UNITS PARAMETER value 

M  X 
Elevation of too o f  well eating witn cao off 
(at toeeified in well eomoletion reoortl 

feet MSL: 
to nearett .01 1 1 

IX IX Elevation of original ground level 
(at toeeified in well completion report) 

feet MSL: 
to nearet: .01 1 2 . 3 0 

Oeoth to water table from too of eating prior to 
tamalino witn cap off 

feet: to 
nearet; 01 

3 2 E 4 6 
2 . 1 6 

LX IX Oeoth to water table from original ground level 
prior to tangling 

feet: to 
nearett .01 

7 2 0 1 9 2 . 

TTW 
I I I I I I 

Artenic. Oittolved UG/L at At 0 11 |o lo |o I I 
Sarium, Oittolved UG/L at 3a 0 ! 1 10 10 5 I ! I I 
Biochemical Oxygen Oemand • S Oay MG/L 0 0 3 10 I I I I 

I I Cadmium, Oittolved UG/L at Cd 0 1 0 2 5 

2 IS! 2 32 CMoride. Oittolved UG/L at CI 8 2 2 9 5 

Chromium, Oittolved UG/L at Cr 0 1 1 0  3  0  

1|7|8 

Chromium, Oittolved. Heravalent up/L at Cr |0 11 { 2 j 2 ; 0 

Chemical Oxygen Oemand (C00I, Oittolved MG/L 0 0 13 4 1 

Celiform GrouO N/100 ML 7  U  0  I S  ! 6  

I I I Color Pt • Co o | o I a j 8 i o 

Caooer. Oittolved UG/L at Cu 0  1 0 ) 4 0  
I I Cyanide. Total MG/L at C.N 0 I 0 I 7 | 2 ! 0 

Sndrin. Total UG/L 3  I  9  I  3  i  9  i  0  

rluonde, Oiuolved MG/L at : 0  I  0  I  9  I  5  • '  0  

Grott Alona. OittoWed Pe/L 0 ll I 510 13 
Grott Seta. Oittolved Pe/L 0  I  3  I  5  i  0  i  3  

I I I I Hardnett. Total at C jC G j MG/L Q | o 19 ! a | o 

Iron, Oittolved UG/L at v 0 1 0 1 4 5  

M ST Lead. Oittolved UG/Lat 'b 0 | i 10 ! 4 . 9 

I ! Lindane. Total UG/L 13 | 9 I 7 j 3 j 2 j 

K  

Manganete, Oittolved UG/L | o j  T 1 0  - 5  : s  I  I  !  

Mercury. Oittolved UG/L 7 ! 1 : 3 9 1 0 ! I I 

VAL'JS CCO'NG RULES ANO 
REMARK COOES ON REVERSE 

29 «2 9* (I 

12 : *  
4 «  « ?  99 *0 7: *: 

«o • • 

M «" 71 9C 



form vw X -0 I S 3 
4/83 

NEW /Easev g;>iflr.\i6Nrof enviponmental PROTECTION 
OIVISION Of WATEfl RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

?ape 2 

GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

plsass rrpj an pei/vr/v/ru 5ALLAO'/vrpe,v 
PAClLlTY name Unocal Cheaicals - Carteret. N.l |SV"0 N0 MW-13 
LAS name 

NANrn 1ahnratnrip^ .Ujiminnarr Falls. NY 
SAMPLE OA/t " 

njpoes no. WELL PERMIT NO. TK. | MO. | OA t 
F1 NJjo !o \2 (6 lo (7 |7 I |8|9|0|2|0|6| 
± J 1 * 3 iz i7 22 

THE SCHEDULE INOICATEO BELOW IS TO SE OBSERVED CRDM Ifllfll rI  rri 

NJ LA8 CERT. NO. 

7 1 3  U l e l o  
53 t. 

sampling months 

• 3 t t . 2 < 2 - 4 - 3 < i A a 2 a  

sv3m1t with stcsed t-rux-014 

analysis units parameter 

wOM USE 

• 

value 

< 
2 

Methoxyehlor. Total UG/L 3 9 | A | 3 | Q 

Methyfene 3lue Acrivc Substances MG/L 3 I 3 I 2 | 5 I 0 
0 ( 0 J 6 j 0 ! 3 Niaro^en. Ammonia. Oiuolved NHj • NH, u N MG/L as N 

Nitrogen. Nitrace Oiuolved MG/L is N 0  |  0  I  5  |  I  |  a  

I I Odor T.O.N. 0 0 0 1 3 5  
3 oh Standard Units 0 10 11J 0 | 0 4 l 7  

Phenols. Total flesoveradie UG/L 3 I 2 | 7 I 3 I 0 

M i l l  Radium 22S. Oiuolved Pe/L 0 1 9  S | 0 j 3  

Radium 223. Oiuolved Pi'L 8 | I 13 f 5 i S 

I I Selenium, Dissolved UG/L 0  1  1  U ,  5  

Silver, Oissolved UG/L 0  i  1 !  0 !  7 1  s  

Sodium. Oiuolved MG/L 0! 01913' 0 

a Xi I 1X1 1 ixl 
Sulfate. Oiuolved <as SO, I MG/L 0  f  0  i  9  1  A  ;  s  

Total Oiuolved Solids ITOS) PPM 7 f 013! 0:0 5 l 5 l  

Total Organic Caroon (TQC) PPM 0  0  5  < 3  ! o  

Total Organic Halogen (TCX) UG/L 7 ( 0 | 3 I 3 I 3 i I 
1oxaonene UG/L 3 ! 9 I A I 0 ! 0 

Turaidi"/ NTU 1 0 1 0  i  0 1  7:5 
Zinc. Oiuoived UG/L 01110:3,0 
2. A—0. Total UG/L 3 : 9 I 3 i 7 j 0 
2. A. 3—TP, Total UG/L 3 i 3 I 0 I •» | 3 I 

M I N I  

I I M ! I I ! 
I I 1 1 

VALUS COOING RULsS ANO 
REMARK COOES ON REVERSE 

iT  
al 
aa u 

ITT* 4* 4 ? i* 40 
•W « • 
iz a* 44 rj 40 



pgrm VWXO'6 
4/83 NE /V JESSEV og»4fl~,.<e.Nr as SNVIPONMSNT^L '«OT,;CT:C-"' 

OIVISION OP w*r£* RESOURCES 
v»*rsfl CUALITY MANAGEMENT ELEMENT 

G R O U N O  W A T E R  A N A L Y S I S  -  V O L A T I L E  O R G A N I C S  R E P O R T  

Pt.£ASS rvpf OP 'Pt/vrwtrH 3JL:,PG"vr-»f,v 
PACILITV NAM£ 

UnocsiChar.ic3l _ Carteret. NJ 
.*9,° NO. ̂ 3̂ 

NAM£ 
NANCO 1 ahnr,inriflc- Waooinaer Falls. NY 

Njpoes NO. vyELL PERMIT NO. 
sample oate 
t r .  |  n o .  |  o a t  .. t_A8 csar. NO. 

e  nl ? t  f i i  nl 7 » 1  | 2 l 6 i - : o | 9 | 3 i 5 l o } - t t |  1  8 |  9 | 0 | 2 l 0 | 6  |  i  7 i  9 i  j j  d  a  

THE SCHEDULE INOICATSD sa selow i s  to 3£ observed prom I  Q  fll 8  d r o  l o  '8 19 ' ?  I  
MO. TIL mo. r*. 

submit with stcsed t-rvx-ot-l 

SAMPLING MONTHS 

c  £ f S > i l = ' S * S  analysis units parameter value • ? i T a < a ^ - j < ^ o z a  
y  1  ( X  1  i x  1  d o  Acryloniirile UG/L 3 1 * 1 2 | 1 | 3 1  1  I  1  1 2 1 5  ¥ 

i l l  l  1  1  h !  1  I I !  1  Seneene UG/L 3  a  1 0  i 3  1 0  1  1  I  1 3 1 . 1 8  

1  I I I I  1  1 I I  I I 1 1  1  sromoform UG/L 3  2 1 1 1 0  j  a  1  1  1  1 1 1 . 1 0  i 

1  1  I I I  1  I N  1  I I  1  Carbon TetracntonCe UG/L 3 | 21  1 i  0 I  2 1  1  1  1  1 1 . 1 0  i 

1  1  I I I  1  1  I  1  I I I  1  GMorooenae.ie UG/L 3  |  a  |  3  i  0  !  i  1  1  1  1 1 1 . 1 0  ¥ 

1  1  I I I  1  I I I  1  M l  1  ChloroOibromoe:."iane UG/L 3 1  a  |  3  |  0  '  6  1  1  1  H I - 1 0  ¥ 

I I  1  I I I  1  I I I  1  I I I  I  CMoro'orm UG/L 3 I  2 j 1 | 0 | S 1  1  1 1  11 . 1 0  ¥ 

1  1  I I I  I  ! M  I  I I I  1  1. l • Oicnioroetnane UG/L 3 1  a  U  i  9  1 6  1  1  1  1 1 1  . 1 2  

1  1  ! I I  1 !  l i  1  1  I I  1  1 . 2 -  Oicnloroetbane UG/L 3 1  a  « S  '  3  '  t  !  i 1 i 1 !  . 1 0  ¥ 

I I  1  I I I  1  I I I  1  I I !  1  1 . 1 -  O i c h l o r o e c f t v i e n e  UC/L 3 1  a  |  S I  0 !  1  1  !  1  j 1  | .  i 0  K  

I I  1  I I I  1  I I I  1  L i t  1  1 . 2 -  O i c . n l e r o o r o o a n e  UG/L 3 1  a  j  S 1  a i  i  I  I  I  I I  I .  D K 
I I  1  I I I  1  I I I  1  I I I  1  S:nviben«ne UG/L 3 1  a  |  3 1  7 1  i  1  1  1  1 1  1 .  D K  

I I  1  I I .  1  l l !  1  I I I  1  •Me:nvlene Chioribe UG/L 3  1  a  I  a  1  2  1  3  ;  i  i  1 1 1 .  o  K  

I I  1  1  1  i l l  1  I I I  1  1. 1. 2. 2 • Tetrjcntoroenane UG/L 3 1  a  I  S  I  1  5  :  i  I  ! 1  f .  O  K 

I I  1  i l l  1  i l l  1  I I I  1  TetracrtlorocM v'ene UG/L 31  a 1  a i  7: 5 ;  !  i  i i : .  o  K  

I I  1  !  i  I I I  1  i l l  1  Toluene UG/L 3  1  a 1  a i i 2  :  i 1  i .  0  K  

I I  I  !  I  ;  l  M i  1  I I I  1  1 . 1 . 1 -  T n c n i O f o e : n a n e  UG/L 3 1 a | S i  0 '  3  l - ! ! 9! - 6 

I I  1  I I I  1  M l  1  M l  1  1 . 1 . 2 -  T r t c n o e o e j n a n e  UG/L 3 j a l S i  1  i  1  ;  1  i  i  11 .  o  K  

I I  1  I I I  1  I I !  I  I I I  1  T neriio'oetnyiene UG/L 31 91 i! 3: C 1  i  I  1 1 1. I  0  K 

I I  1  ii  1  l  l  1 !  1  I I I  I  Vinyl Ollo'ice UG/L 3 ; 9 1  1 ' 7 3 • : ! i 1  • .  :  0  K 

I I  l  1  1  i l l  1  I I I  1  Acrolein UG/L | 3 1  A 1 2 ' 1 0 .  I  - 2  :  5  K 

I I  1  M i  l  M l  1  M l  1  GMoi-oeLUne | UG/L 131 A; 3: : . T ;  . 1 . .  o  K 

I I  1  M i  1  I I I  1  I I I  1  2 • ChiQroeViyivinvl 02Ter UG/L j  3 | A  I 5  i 7  3  •  1  1 1 1 .  0  K  

I I  1  i  .  :  1  1  | i  1  1 , 1  1  O'cmo'oo/'o'n eme" are UG/L 3 1  2 I  l • 3 3 '  •  i  1 1  i .  i  0  K 

I I  1  I I I  1  I I I  1  1  i  1  1  1 . 3 -  O i e n i o r o o ' a a y i e n e  UG/L | 3 ! a | 5 • 9 i  3 i  ;  I  I  1 I  .  0  K  

I I  1  i  i  1  M l  1  M l  1  Vetnyi Sroiri'Ce UG/L 31 a 1 a I i : 3 :  1  !  1 1 1 .  1  0  K 

I I  1  !  M  I  I I I  1  I I I  I  Vlet.iyi Oiionce UG/L | 31  a i  A i  ] 1 3 1  .  |  !  1 1  .  .  0  K 

I I  1  :  I  :  1  i l l  1  I I I  1  1 . 2  i r a n j  •  Q i e n i c r o e r n y i e n e  UG/L 3 l  a: S .  a .  5  .  :  !  :  1 1 .  0  K 
K i  I I  1  '  1  I I I  1  i l l  1  1. 2 Oicmorooenaene UG/L 3 1  a i  3 i 3  !  3  I  i  1 1  . 1  0  
K 
K i  

1  I  !  ,  !  I  M l  1  M l  1  I  1. 3 3lcmorooen:ene UG/L 31 a 1 5, 3. 5 1 • ' 11 i  • ' 01 K! 

I I  M  I I  1 :M  1 1  1  |  1.  A  C .cmarocen . ' s -e  UG/ L 3 1  a!  3  >  7 '  :  |  '  1  11  .  '  0 1  K |  
29 12 1* 42 44 • '  

V A L U E  C C C i N G  R U L E S  A . \ 0  > »  } »  : < ?  
HE.MAfl .< CCOcS ON REVERSE " 



VWX417 
US 

P I  

MCVr T t * s t v  3CAATUEVT O f  |KW>«OKMevTAL PROTECTION 
OlVUlON Of WATER RESOURCES 

water quality management element 

GROUND WATER ANALYSIS -  MONITORING WELL REPORT 
ACID.  BASE/NEUTRAL ORCANIC COMPOUNDS 

PACILlTY NAME Unocal Chemical - Carteret, NJ r10"0-  MW-13 

U1NAUI NANCO Laboratories - Uanninners  Fa l ls ,  NY 

ILTJU Na well permit no. mj i>« cert. mo. 

N J  2 16 1017 17 I - 0 9 3  

THI icHtsuii IMOICATXO SCU^Y ts TO •( oastRv^s PROM 
fO t8 )8*|8| „ LMJJ 
na n. mo. r«-

1 VI. ( MO. I OAT 

jg pHEg pEB5 
nCu LSI 

Q 

S US MIT yiTff VCHID 7-TV1414 

LfcNO MONTH* 
UNITl t AftAMETER V AXUE ft* m 

V 1 P< 2-CMore"5henol Ug/l 7 4 S ' 3 I 6 1 1 1 1 

• 2,4-Dichloronhenol ug/1 3 4 6  O i l  1 -1 

, 2,4-Disethylphenol ug/1 3 4 6  f o r  6  1 1 

; 1 2,6-Dir.itro-o-cTeaol ug/1 7 7 6 oh 1 1 1 

I 1 2,4-Dinitronhenol ug/1 3 4 6  1 1 1  6  1 1 

i 1 2-Nitronhenol Ug/1 3 4 3 1 9 1 1  1 1 
j i  4-Nitrophenol ug/I— 3 4 6 A | 9 i  1 

i  1  I  1! p-Chloro-s-creaol ug/1 3 4 j 4 | 5 | 2  1 1 1 1 

i 1  II Pencachloroohenol Ug/1 3 9 | o I  3  I  2  M i l  

i 1  
t Phenol Ug/1 3 A 16 | 9 | 5 1 1 1 

i 1  1  :l 1 2.4,6-Trichloraphenol ug/1 3  |  A  1 6  1  2  !  1  1  1  1  

i  1  1  1  1  1  
> I I  I I  1  1  1  

i  1  1  u ? / l  3  I t  1 2  ' n ' 5  1  1  1  

i  1  :l 1 Acer.anhthvler.e ug/1 3  1 A  1 2  !  0  1  0  1  1  1  

I  ; Anthracene ug/1 3 4 | 2 j 2 | 0  l - . l  1  

i  1  i  |  Benzidine ug/1 3 9 11 1 2 ! 0 - 1  1  1  

i  1  Ber.zar.thracene U g /1 3 A | 5 1 2 | 6 1  1  1  

i  1  Ber.xopyrene ug/1 3 | A j  2 | A | 7 1  1  1  

i  1  
3 , 4 - 3  e m  a  f l u  o  r a n t  b e n e  ug/1 3 | A 12 j 3 | 0 1 1 1 

i  1  1 Bensoperylene ug/1 3  | A  | 5 | 2  1 1  1 1 1 

i  I  Seninfluormthene ug/1 3 |A 12 1 A | 2 1 1 1 

i  I  I  Bia(2-chlor3ethor7)=ethane u g / 1  3  | A  1 2  1 7  1 8  1  1  1  

i  B i s ( 2 - c h l o r a e t h y l )  E t h e r  u g / 1  3  | A  1 2  1 7  |  3  1  1  1  

i  j  B i « ( 2 - c h l r 3 i » s p r 3 ? y l )  E t h e r  u g / 1  3  1 A  1 2  1 3  |  3  1  1  1  

i  i  I  B i s ( 2 - e  t h y l h e x y l )  P h t h a l a t e  u g / 1  3  1 9  1 1  1 0  1 0  1  1  1  

i  i  •  

i  ;  1  1  A - B r m s p h e r . y l  E t h e r  u g / 1  .  3  4 | 6 | 3 | 6  1  1  1  

i  I  B u t y l b e n r y l  P h t h a l a t e  U g / 1  3  1 A  1 2  !  9  1  2  1  
1  

i  i  1  1  ? — r s  u ? / l  3  U  I s ! o  !  j  1  1  1  

1 0  4 1  1  1  1  1  !  1  4 . r v Phe-/1 E t h e r  U * / 1  | 3  U  !  6  1 4 . 1  1  M M "  
1 0  4 1  

VAOJS CwQlNG RUUE5 ANO 43 
*4 

41 4 T  
II 10 4 4  i f  

II JO 



>•••» v>rx.cji7 
ana T 2 

M F W  J T « I T R O C » * « T U ( V R  O R  F  » V I » O N M ( N T A L  P W O T X C T  
O I V I J IO *  O f  W A T t r n  M L S O U A C U  

W A T I X  Q U A L I T T  U A N A S I U f M T  ILlMtVT 

GROUND WATER ANALYSIS - MONITORING WELL "£PORT 
ACID, 3 AS E/NcuTXAL ORGANIC COtdPOUNDS 

pi.tast ttpt 0» »»fVTWir* sjkllpctxt un 

XACIUTT MAJAC Unocal Cheoicals - Carteret, NJ MW-13 
LAC . 

NANCO 1 ahnratnripc WAnninaprs Fall* NY 
tAJKTlf OATT •unci no. wtll »i*urr mo. TX. I MO. I OAT 

~rwx xcwcbulx inoicatxo tf low 3 to It oxmxvto jxom to t8 te r8 f to Inmhf?! ma. TX. MO. TX. 

. MJ Uk« CTXT. MO. 
]u] n^EEEEEQ pEE-f"19i 3I 3 °l-g [8|9|o|2 )o m bhuUfl 

WCM Lat 

0 

s u m s  i t i i i  

Sl'tHlT H!TX srcyro T' rvz-014 

ANAL rxa Mm pajuautir 

TTa 

VALLft 
X Chrv* ent ug/1 312 

ilTTTTs Dlbenaxnthrxcene ug/1 1 l 

T 
1,2-Dichlorobeoxene ug/1 A3 3 

n 
1,S-Dlehlorobcnzcnc 
1,A-Dichlorobenxene 

ug/1 A 5 6 6 
ug/1 3 A | 5 

3,3'-Dichlorabeosidine ug/1 3 A 

I I II I M 
Diethyl Phthxlxte ug/1 3 3 

in 1 1 1 1 M" 
Dloethyl Phthxlxte ug/1 3| A I 

7TTT Dl-n-butvl Phthxlxte ug/1 3 9 
Ml I I I I II 2, A-Dlr.ltrotolulene ug/1 A|6'l 1 I I 

I I 2,6-Dir.l trotoluleae ug/1 A | 6 | 2  

Dl-o-octyl Phthxlxte ug/1 A 5| 9 
1, 2-Dipher.ylhydrxziae ug/1 3| 4 

< 1 1 1 1  Fluorxntheae ug/1 3| 7M6 
Tluorene ug/1 A | 3 | a |  1 

I I Hexxchlorabeotene ug/1 3 91 7| 0| 0 
Hexxchlorabutxdieae iijt 3 | t | 3 |  9 | 1  

TT 
BexxchloTacyalopcr.txdleae 
Rexxchloroechxae 

ug/1 
ug/1 

'Ml 31 a! 6 

31 A[ 3| 9| 6 n Iader.soTrene ug/1 3 |  a 4| 0| 3  
Ixoahorooe ug/1 a| ol a 

J_L Haahthxlene ut/1 fil 91 6 I I 
I I -I J_L Uf u t / 1  AI A! 7 

w_v<•. 
h'-Vl :raxed l-n-praa-yl raine 

izZL 3 a ai ll 

ug/1 3| a| a| 2! a 
H-Kltraxadlphcr.y lxolse ug/1 3| A) A| 3} 3| , 

Jl Pherur.threae ug/1 Ai 61 1 

M I N I M  
PyTcnc ug/1 I 

It 
42 
14 

i a l a  (9 

1,2,A-Trichlorob«axe=e ug/1 liM 
VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

u 44 
44 4? 
44 40 71 74 

40 41 
41 H 
44 47 
74 40 
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N g « v  : £ S S e V  0 £ » i R T V g N T 0 P  g N V l R C N M g N T A L  » " 0 " " I C N  
OIVISION OR «VA rga RESOURCES 

rga QUALITY .M a N a C g M g N T ELEMENT 

GROUND WATSR ANALYSIS - MONITORING WELL REPORT 

plsase tvaf qr i«;/vr *v/TM JJLLAC'iV r Af/V 
FACILITY NAME Unocal Chemicals - Carteret. NJ I5"'0"0 MW-13 
LA3 NAM6 

NANCO 1 ahnratnrip* - Uappingprs Falls, NY 
njpoes no. well rermit no. 

sample oats 
rx. | «o. i oat 

THE SCHEDULE INOlCATSO 36LOW IS TO S3 08SERVE0 RROM P 6 |8 fl I TO 10 '819 '21 
mo. rx. mo. rx. 

NJ LAB CERT. NO. 

0  Hol o l ? l s i o i 7 i 7 l  EaM9L3l5!ol-[il I  a l 9 1 0 I 2 I 0 I 6 I  \TT7T( ~ i * » l« 17 22 22 j: 

sampling months 

•?u.s<s-?-3<mo z-o 

submit with sighed t- rwx-oh 

analysis units earameter value 

X e < 
3  

I  x l  x l  Specific Conduccance mhos/cm |3|1 |4 

f x !  Floacing Produce inches I |0 
I I 

I x l  Tocal Xvlenes ug/1 1| .|0 

I I 

I I 
M i l  

1 ! 1 l ' 

-1 i I I 
i  !  1  I  i  ! I 

I I I !  

J ' 

I  I  !  I f  rrrr i > ! 
I | i 

VALUE CCOING RULES ANQ 
REMARK ccoes CN REVERSE 

29 42 22 it 
12 :* 

«? 
29 40 

40 4; 
1J 2«* 
4«i 4" 
?7 40 



form VW * -O I -» 
s/u 

" '"1 -»= 1 kJ=-r*,n.u=N, ur t.< V I kV7jk«- ''HJi :'.i H,n 
OlVTSlON QF WATER RESOURCES 

MONITOR hNG REPORT - TRANSMITTAL SHE£T 

njpoes no. b 

• o. • «. 
*€«IOO 

»0. T f». 

10'0'?'6iO»7i7< 

''noes! Cheaicai 

1'll8i8l THwjonl8i9l 

PERMII I EE: Name 

Addreu 1345 North Meacham Road 

Schaumburo. H 60196 

FACILITY: Name Unocal rhpmiralt n i v i c i n n  

Addreu TRA Pnntfluolt tuanno 

fartprph (Covin rQ Middlpspx 

t-I—L. i 

OFEXATB0G EXCEPTIONS FORMS ATTACHED (Iridic:re Quantify of Eschj 

sluoge reports •sanitary 

• T-VWX007 • T-VWX-OOS | [T-VWX-009 
sluoge reports • inoustrlal 

• T-VWX-01CA • T-vwx-oioa 
wastewater reports 

•  T - V W X 0 1 1  •  T - V W X - 0 1 2  •  T - V W X - 0 1 3  

groundwater reports 

| 1 [vWX-01 SIA.3) | -| [v 

npoes oischarge monitoring report 

• EPA FORM 3320-1 

AUTHENTICATION - I certify under penalty of law t.-iat I have perseraNy examined and am familiar with the 
information submitted m this document and aC Btrxdiments and that. Pased on my inq-
of those individuals immediately responsible for cPtssning the information. I believe the 
s u b m i t t e d  i n f o r m a t i o n  i s  t r u e ,  a c c u r a t e  a n d  c o m o i e P e .  I  a m  a w a r e  t h a t  t h e r e  a r e  s i g n i f i c  
penalties for submitting false information rrrclurirq the possibility of fine and imprison.' 

i VWX-016 a VWX-017 

YES no 

OYETESToeG • GO 
teworary bypassing • SO 
OlSrRFecntpN interruption • o n  
moni.^hjic maupunctions a S O  
UNITS OUT Of OPERATION a  S J  
other a  E  

(Detaileoy ~Yes" on reverse side 
in spcce.j 

b'OTE: Tie 'Hours Attended or Plant" on the 
r af xhts sheer muzz also he completed. 

LICENSED OPERATOR 

Name (Printed] 

Grade & Registry No. 

Signature 

Oate 

PRINCIPAL EXECUTIVE OFFICER or 
OULY AUTHORIZED REPRESENTATIVE 

u _ Caryl W. Dierwechter NamtlPnttm, £ —— Supervisor tanvironirental 
Title (Pnrr-fi -Affairs . 

A ... i/ A jl~ Signature ^ ' /IM.-* 

Date March 21. 1989 



OPERATING EXCEPTIONS DETAILED 

HOURS ATTENDED AT PLANT Montft 1 I I Ye«r I I I 

0»y of Monm 12 3 4 III Ol CD «o o
 

11 12 13 14 15 16 

Lianud Operator 1 1 1 1 

Omen | | | 1 I 1 1  I I !  

OeyefMonm 17 18 19 20 21 22 23 24 25 25 27 28 29 30 31 

Licenied Optritor | | | 

Otften 1 1 I I I 1 1 I 1 1 1 1 1 I | | 



Form V W X . 0 1 S  A  V V  j£ R  S S  v 3 6 ® » FTMENr O f  E N V I R O N M E N T A L  P R O T E C T I O N  
A / 8 3  D I V I S I O N  O F  W A T E R  R E S O U R C E S  

W A T Sa QUACITY MANAGEMENT ELEMENT 
GRo '0 WATER ANALYSIS - MONITORING WELL REPORT 

plsjtss ry»s 0» AFZ/vr w/rx j a l l p o w  'f.v 
P A C l L l  T Y  NAM: 

las NAM; 
Unocal Cha=.' -.al farf-Pr-pf M.l . Sw i0 NO 

MW-14 
NflNff) Laborafnrip*: Uappsngpr-c Cxiie uv 

0 
njpoes no. W E L L  P E R M I T  N O .  

nj rt h d a rl i 2 6 

sample oate 
r * .  |  m o .  |  o a t  

THE SCHEDULE INOICAT53 36LOW IS TO 3S OSSSRVEO *ROm |0 f 818 | 8| T0 | 0| 8( 9| 2] 
mo. r v  mo. ye. 

scsmrr vrmsicsed r- vux-o 14 

N J  L A B  C E R T .  N O .  

0 19 131511 l~m | 8) 9(012 )0 |6 | \j j3 |4 \6 |Q 
U  I T  : :  2  J  :  

ncm use 

• 

SAMPLINC MONTHS 

e A - -i  •  -  a .  v  v  _  3 ? w a !  u .  5  < s ^ - i < t » a z a  analysis units P A R A M E T E R  value 

ELM 
I' 

Elevation a' too of well eating witn eao off 
(at saesified in well completion report) 

feet MSL: 
to nearett .01 1! 2 .N: 

K 
IX Elevation of original ground level 

(at toeeified in well completion report) 
feet MSL: 
to nearest .01 3| • ^ 5 

K 
Eli 

Qeoth to water table from too of casing prior to 
tamolinc witn cao off 

feet: to 
nearett .01 11  4 f .  917 '  

Oeoth to water table from original ground level 
prior to sampling 

feet: to 
nearett .01 

7 2 I N si. 
Jl Arsenic. Dissolved UG/L as As 0 I 1  | o  l o  | o  

Barium, Oissoived UG/L as 3a 0 !  1  | o  l o  | s  ! I I I 
Biochemical Oxygen Oemand • 5 Oav MG/L 0|0 |3 11 |0 

XT 
"I I Cadmium, Oissoived UG/L as Cd 1 0 2 5 

A  JX1 Chlorioe. Oissoived UG/L as CI 3 2 |2 19 |S 131211  | 0  |  0 |  

Chromium, Dissolved UG/L as Cr 0 11 0 3 10 I I 
Chromium, Dissolved. Hexavalent UjS/L at Cr 01112:2! a 
Chemical Oxygen Oemand ICOOI. Oissoived MG/L 0 |0 13 [all 
Co!iforrn Group n/1 co vi. 7 U 0 I 5 S  
Color Pt • Co 0 10 10 I 3 10 

Cooper. Dissolved UG/L at Cu 0  1 0  4  0  

C/anice, Total MG/L at C.N 0 I  0 I  7 j  2 ! 0 

cncrin. iotJi UG/L 3 9 ! 3 ' 9 I C 

Pluonoe. Dissolved | MG/L as = 10 I  0 i  9 ; S ' 0 

Gross Aionj. Dissolved Pd/L on 1510:3 
Grots Beta. Oissoived Pd/L 10 I  3 I  5 j  0 i 3 | 

Harcnest, Total at CaCCj MG/L 0 j 0 | 3 ' 0 I 0 | I 
Iron. Dissolved UG/L as -e |0 | 1 !0 •* |5 

K  Lead. Dissolved UG/L as Pb 0  1 0 * 9  
Lindane. Total UG/L 13 j  9 I  7 j  3 i  2 I I 
Manganese. Dissolved ug/l 10 ! f ! 0 • 5 | 5 

K  .L i Mercury Dissolved UG/L 7 I I ! 3 ' 3 ' 0 ! I 

VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

29 
42 11 

: :  :* 44 4? 
19 40 
72 72 

«Q • 12 i 
a * 
79 i 



f=o«TT« vwx-015 a 
A/83 

NE'.V JER3E>' 3£3AA T\I£N T QP :NViRO«<M£NrAL PRQTECTiCN 
OiVISION OP <VATER RESOURCES 

WATER QUALITY MA.NACc.MENr ELEMENT 

-age .. 

GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

PLEASE rv®« 0* Aai,\r ivirn BALLPOINT 
PACILI TY NAME Unocal Chemicals - Carteret. N.I 

|SW ' SW iO NO. MW-14 
lab name 

NANfYI I ahnrat-nripg Uappingarc _Fdl±S__Jil 

NJPOES no. WELL PERMIT NO. 

SAMPLE OATE 
YR. | MO. I DA Y NJ LAS CERT. NO. 

[s] NjjoP2i]3j3̂  \j eHo l9 l3 >5 h l-fil l̂ gl Q In bin Ifi 7 13 14 16 lo 
ti 27 

the schedule inoicateo below is to 3s observed prcm 1q'^l 8l^ 8 j  T 0  10 1 8  19 i2 1 
mST'YA. 

submit v/Ttf SICSED T- rvroN 

sampling months 
* 

< 

i i • i 
a? u. 2 < 

 ̂ £ 3- ** 
i 4 5 7 ic" 

3 X 
z a analysis units *a«am€te3 value 

u1 

1 1 1 I I I  1  Methoxychlor. Taul UG/L 3 | 9 | A | 3 0 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 Meffiyierte Slue Active Substances MG/L 3 I 3 I 2 1 5 1 0 II 1 1 1 1 

1 1 1 1 II II 1 Nicagen, Ammonia. Oiuolved nhj * nh, as N MG/L as N 0 10 | S | 0 | 3 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 Nitrogen. Nitrate,Oiuolved MG/L as N 0 10 I 3 ! 1 i 3 1 1 1 1 1 1 

II 1 1 1 1 1 1 1 11 Odor T.O.N. o | a | a! a 15 1 1 1 1 1 1 

1  1 I X  1 1 1 ! i 1 1 3h Standard Units 0 1 0 1 A j 0 1 0 1 1 | 7 | . | 4 | 1  

1 1 1 1 1 1 1 II 1 Phenols. Total Pesoverad'e UG/L 3 | 2 1 7 1 3 10 ! i | ! { i 

1 1 1 1 1 1 1 ! 1 1 1 Padium 225. OijioWed Pe/L 0 19 | 5 10 13 1 i II 1 i 

1 1 1 II 1 1 1 1 .1 1 Padium 223. Oiuolved Ps/L 3 | 1 | 3 | 5 i S M i l l '  

1 1 1 1 II 1 1 1 1 1 Selenium, Oiuolved UG/L o h  h 1 A ; s 1 1 1 1 1 1 1 

II II 1 1 1 II 1 1 Silver. Oiuolved UG/L 0 j 1 ! 0 ! 7 | S ! 1 1 II II 

1 1 1 1 1 1 1 1 1 1 1 Sodium. QiuoWed MG/L o ! o  j  3 ; 3  ! Q  1 I 1 1 1 I 1 

' 1 IX! 1 M 1 ' j 1 Sulfate. Oiuolved (as S04) MG/L o 1 o i 9 i a I s M i l l !  

X 1 !A IX! 1 1X1 1 Total Oiuolved Solids (TO S3 ?®m 7 (0 1 3 ! 0 ! 0 i ! 1 1511 12 | 

1 1 1 II 1 1 1 I 1 i Total O/ganic Caraon (T0C1 PPM o  I  a  1 5 1  a !  •  II M M 1 

1 1 II 1 1 1 II 1 1 Total Organic Halogen (TOXI UG/L 7 { 0 | 3 1 S ! 3 M II M 1 

1  1  I I  1  1  1  1  1  1  1  Tosaonene UG/L 3 I  9 1  A : 0 ! 0 M II M 1 

1  1  1  1  1  1  1  1  1  1  1  Turaidi Tr NTU a  1  o  i  o :  7 : 5  M  I I  1  !  II 

i 1 IX1 1  !  1  1  i  
1  1 Zinc. Oiuolved UG/L 10 ' t 1 0 3 • 0 i  !  1 1  M  I I  

1  I I  1  1  1  1  1  1  I I  2. a—0. Total UG/L | 3  i  9  i  3 ' 7  i o  M M 1 M 1 

1 1 | | | | | | | | 1 I 2. A. 5-"?. Total UG/L 3 j  3 | 0 •' A . 3 M  II M 1 

I I  I I  I I  I I  1  1  1  i  1  1  1  I  II 1! II 1 

1  1  1  1  1  I  1  1  1  1  1  I  1  1  1  i II 1 M 1 

1  1  1  1  1  1 I I  1  1  1  1  1  1  1  M i l l 1  

1  I I  1  I I  I I  1  1  I  1  1  I  1  M i l l '  

1  1  1  1  I I  1  1  1  I I  1  1  !  !  1  M 1 M M 

1 1 II II 1 1 I II 1 I : i i M  M  M  t  

II 1 1 1 1 1 1 II 1 1 1  1  !  1  i I l II : 1 

VALUE COOING PULES A NO 
R E M A P <  C O O E S  ON PEVEPSS 

42 4* 
52 59 
(« ?: 

; + 
47 
40 
72 

5j 1* 
94 •»" 
79 90 



f-3tm VVSX-016 4/B3 NIW JgRSgv OgXiRTUSNT Of eNv,BONM6,MrJL 'qOr;,;:-.;N 
OiviSION Of Wirsa RESOURCES 

WATER CUALlTY MANAGEMENT ELEMENT 

GROUNO WATER ANALYSIS - VOLATILE ORGANICS REPORT 

PC.SASS "yff C* 'IINTiVlTH 3ALLPQIHT *f.V 
PACIU'Y NAMj 

L'nocaiCher.icsl _ Carteret. NJ 
|i-.y,0 NO 

0*d N4ft*c 
NANCO l a h n r a i n r i o c -  WaDDinqer Falls. NY 

NJPOES NO. W6UL PERMIT NO. 
SAMPLE 0 A TE 
YR. ; MO. | O A Y LA a CERT. NO. 

E Njl d nl P> fii (ll 7! i 1 2| 6|-j o( 9( 3l ^ ffi~| 18j9|o)2 |o |6 1 17| ?| 4I ^ fj 
1 I * 3 ~ 17 23 23 27 

THE SCHEOULS INOICATSO 36LOW IS TO 36 oassavgo PROM I Oi 81 81 8| TO b 18 19 i2 ! 
MO. ra. MO. ta. 

SU3MIT WITH SIGSED r-WX-ON 

sampling mont>is 

e "2 5 a • A <Z 3 < 3 

• % A J C * J ^ < 
• > «# 

5- v 9 • 
<2 a z a 

ANALYSIS units paflametsfl value 

< 2 

M 1x3 i xi m 
Acrylonitfile UG/L 3 * 1 2 1 5  i 2l 5 k 

l !  3en«ne UG/L 3 | A | Q i 3 10 l 6 l .  12  
3romo/anm UG/L 3 21 I i 0 i 3 M l -  :0  k 

i i !  CarSon Tetracnlonde UG/L 3 2 1 0 - 2  '  I  111 .  10  
CMorooenienc UG/L 31 A I 3 ! 0 I t 111. !0 
ChioroGibromoetnane UG/L 3 | A 3 I 0 ' 5 h i .  10 

! I CJiloro/orm UG/L 3 j 2 | I j 0 | o I  1 1 1 . 1 0  
! I t. 1 - Oicmoroetnane UG/L 3 | A i 9 I € 1 1 1 .  ; o 

1 . 2 -  O i c n l o r o e t . t a n e  UG/L 31 A ' S ! 3 ' J ni .i o  

11 1. I • QicTloroetnylene UG/L 3 I AI S : 0 ! t i I j l l .iO 
1 . 2 -  O i c n l o r o o r o o a n e  UG/L I 11.10 

I I I I ! stnylbenjsne UG/L 3 I A | 3 i 7 I I I 41. 13 

ii ii Vetnylen. CTiionOe UG/L 3 I A I A I 2 ' 3 1 |  . 1 0  
i I 1 I. t. 2. 2 etraemoraertane UG/L 31 AI 3 : : 5 ! II . 0 
I i ! I i II 1 1 1 etracnlareetfiyiene UG/L 3 U14:7 • 3 ! I I II . 0 K 

I I Toluene UG/L 3 I A I 0 1 1 2 1i 1 

li '. I. ' - ncnio'oernane UG/L  3  I  A  (  5 : 0  5  '  !  I  1 !  . 0  kl 

I I I ! I 1 . 1 . 2 -  T n c n l a r o e t n a n e  UG/L  3 I A I 5 • 1 I 1 . 1 0  

i i i 1 rtcnlo'oet.nyiene UG/L  3 I 91 1 ! 3 ' 0 1| .i0 K| 

! I Vinyl OriC'Ce UG/L 3 1 9 i  1  '  7  5  k| 

hi I Acrolein UG/L  |  3 |  a !  2 '  1  a  2 5 k J 
CMeree tnane UC/  3  I  A  | 3 :  .1 u OK 
2 • OrioroevryWinyi E IT e- UG/L  3 ! A| S i  7 . 5  111. 0 

I  i l l  0-cm o' 0 0'am cm • tn ane UG/L | 3 I 2 ! 1 : 3 • 5 1 ;1 : 0 

I : i I I I i 1 . 3 -  Q i c m o r o o r o c y i e n e  UG/L | 3 I A j 5 • 9 1 3 

I 3 I A I A | 1:3  
; i  1 . 1 0  

i li vietnyl 3romice UG/L '1 i. 0 k 

! I I I Vietnyl Clrloi-'Ce UG/L I 3 I A i A j I : a !  ll i .  , 0  k  

1 . 2 -  t r a n i  •  Q i c n l e r a e r n y i e n e  
I II 1. 2 Otcmorooenaene 

UG/L 31 A! S, A. 5 ' 1  I .  O l K  

UG/L  1 31 A 1 5 1 3 ! 3 1 '0 k 

h i . '  0  i k  i  1 1 I. 3 3.cnioraoen:ene UG/'L 31 A I 
I I ! 1 I a 3ic."io'-jcen:.-. U'G/  L  I 31 A: 5. l 1  ! .  :  O I K  |  

VAL'JS CCOlNG flULsS ANQ 
REMARKCCCS5 ON agvSf lSc  

:3 
li 41 

3J 1* 4*» •* J9 -0 *? *2 
.0 •»: 1* 
: i  40 



F«n VWX417 

PI 

new JTAJ£Y depaatujtt os iNv«OKutvT*i.woTiaiON 
O L V T S L C M  O S  Y V A T T A  K U O U N C U  

WATM auALrnr MANAGIUIWT 

GROUND WATER ANALYSIS -  MONITORING WELL REPORT 
ACID,  BASE/NEUTRAL ORGANIC COMPOUNDS 

facility IOMJ Unocal Chesical- Carteret, NJ MW-14 

t_At MAM( NANCO Laboratories -  Wanninnprs fa l ls  NY 

tojrois NO. frCLL7««"rT *a 
UWVll DAT* 

HO. I SAT 

NJ P to I? <6 to 7 I7 [33 "EE 3 P 0 2 0 
u 

TNI CCHKOUU INOIGATID HLW TO (( OSIERVTO MOM Pi8|8|8| „ I0|8|9;2| H Q *  R * .  H O .  T A T  

NJ LAS CI AT. HO. 

i.U Ifilft 

ItATLMS HONDO 

iiitlAlilUI 

sirs hit vrrir sicntd r- rvz-on 

jLNAj*m UNITS PAAJLMM A VAlUt 

V 
m 

i 

rm I 153 2-Chloraahgnol 
2. 4-DlchloToahcnol 
2,4-Di=echylpheaol 
2,6-DinltTO-o-crcsol 

ug/1 
ug/1 

ug/1 
Ug/l 

4 SI3I6 
4 6 lol l 
4  6 1 0 1 6  

6  0 | 3  

2.4-DtnitT3phenol ug/1 6 1116 
2-Nltrophenol ug/1 911 
4-Nitro?heaol ug/1- 4 6 4 9 
p-Chlors-s-crcsol ug/1 3 4j4 3j2 

3  1 9  !  0  j  3 1  2  Pentechlaraahenol ug/1 
Phenol ug/1 3  1 4  1 6  1 9  {  3  

2.4,S-Trichloraphenol ug/1 3  | a  1 6 1 2 1  1  

. v i  n  1 kI?In U 
Acenaahthvlene ug/1 3 U 12 ! 0 10 
Anthraeeae ug/1 3 | 4 | 2 | 2 | 0  

Benzidine ug/1 3 [ 9 11 12 10 
Ber.aar.thraceae I uiZA_ 3 | A 15 I 2 ! 6 
Ber.gopyreae ug/1 3 | 4 | 2 | 4 | 7  

3 .4-3 cr.2 a flu arm? h cac ug/1 3|4|2O|0 

Ber.goperylenc ug/1 3 1A 15 j 2 11 

Benza 51u oiranthene ug/1 3  4  1 2  1 A  I  2  

Bls(2-chloracthor7)scthaae ug/1 3 | A 12 17 (S 
Bls(2-chloraethyl) Ether ug/1 3 | A 12 17 13 
Bl»(2-chlrolac?rapyl) Ether ug/1 3  A  1 2  !  8  I  3  

I I 
3Ia(2-ethylhcxyl) Phthalat ug/1 3 19 11 10 10 
4-Brraapher.yl Ether ug/1 3 | 4 | 6 | 3 | 6  

rrrrt 
Buf/lbenrvl PhchAlate 
?-rv 

ug/1 
ug/1 

3 IA | 2 19 ! 2 
3 14 Ma h 

t.^v- v.-vl P**—Ether ug/1 3 IA f 6 IA 11 

VAl'JE CUOING RULES AND 

r» 
42 *4 

12 44 44 
40 «l 41 U 44 4? J| 20 



VWXV317 

72 
NfW J t K J C Y  OC»*"TUfvr 0r INVIHONUIVTAL fWOTTC- ' 

OIVIHO* Q0 BATH «U3UXCU 
wattk qualfpr uamaciugnt illmtwt 

G R O U N D  W A T E R  A N A L Y S I S  -  M O N I T O R I N G  W E L L  " c P O R T  
ACID, BASE/NEUTRAL ORCA.NIC COJIPOLTRAS 

rtmrr MR O» HIHT «rrx aattpo/vrafv 
xac1utt mjlmc Unocal Cheaicals - Carteret, NJ MW-14 
lac .am( 

NANCO 1ahnratnripc - U^nninnprc Fallc. ny 

•aaok oatx 
MjroCt MO. WTLL Fl*MIT MO. t*. | mo. | oat 

IP '^ |o  io fe  teb t / i j  p f f innng 

TW* XCXMUU INOlCATID «ILOW BTOit OUtRVXO MOM P ft )8 |8 | TO |0|8l9f2| 
mo. r  a. MA. tjl 

svt.hrr »rm s/c.ytd t-rvz-ot4 

HJ lai ci*t. mq. m&m ui 

0 

autumn n AJCTXRXA omm oajtamrnx 

JJTJU 

valut 

X  Chrvaene ug/1 2 0 

3  & l s l s | 6  Diber .z  anthracene ug/1 I  I  
I  
T 

1,2-Dich lorobeazene ug/1 4 | 5  3  6  
1,3-Dich lorobsnzene 
1,4-Dich lorobenxene 

ug/1 
ug/1 JJ7 

5 6 6  
5  7 1  

3 ,3 ' -Dich lorobenzid ine ug/1 3 4 61311 

n r  

Diethy l  Phthe lete ug/1 3|3 |6  
Dimethy l  Phtha lete ug/1 3 |4 |1  

Di -n-butv l  Phtha late ug/1 3 9 |  l |  l lo  
2 ,  4-3 j r . i t  rs  to  lu lcnc ug/1 3 4 |6 '  l |  1 

I  I  2,6-Din i t ro ta lu leae ug/1 6 ) 2 1 6  

Di-a-octy l  Phtha late ug/1 31 A 5 |  9  6  
1,2-D ipher.ylhydraziae ug/1 3|t|J|t|6 

U Fluorantheae ug/1 31 A (  31 7 |6  I  I  I  
T luerene ug/1 3 4 3 |  3 l  1  

11  Hexachlsrsbe-axene ug/1 3 91 7(o)  0  
H e x a c h l o r o b o t a d i e a e  !g / l  3 4)3)  9 |1  

M i l l  H e x a c h l a r a c 7 c l o o e r .tadieae ug/1 31 41 31 a |  6  
i i R e x a a h l o r o e t h a a e  ug/1 3 |* |  3 |  9 |  6 I I  I  I  

lade; ug/1 3|4 |4 |0 |  3 

l  I  I  l  l l  

Iaoohoroae ug/1 3( 4| 4| ol a| i | | i 

M I I N I 

k a o h t h a l e n c  ug/1 3 4 |  61' 9l  6 I  I  

TT TT 
ug/1 3 4 RTF 

i i .....iT-.-.Ty,-*.. aisll il i 
K-Vltrsasdl-a-prss^lraine u * f l  

I  i l  a 
3 |4 |4 |  2 |a  

N-Kitroaodioher.y lasiae ug/1 
P h e n a r . t h r e a e  -  ug/1 

MJJL 

Prrene 
3i4| 41 6j 1 

jlsZL 14 k 16 19 11 1,2,4-Trichiorob«axe3€ ug/1 
VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

r»  
4 2  
14 

11 li 
as a* 44 «t 
44 «0 
ti t< 

40 «1 
ti I* 
•  4  r  
T« 10 



orm vwxol 7 
4/83 

NEW ;ESSS> OE'AATUENT OE ENVIRONMENTAL aoOTE;TiCN 
OlVISlON QE WATER RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 

fusass ryae q# tvmir yvtru jjliwivr 
E AC! LI T Y NAME 

LAd NAME 
Unoca l  Chemica l s  -  Ca r te re t .  N . I  

i sw i0 no 
MW-14 

NANCO I  ahn ra fn r i pc  -  Uapp - inqor-g  FJ I IC  MY 

NJE06S NO. WELL PERMIT NO. 
SAMPLE OATS 
YX. | MO. | OAT NJ LAS CERT. NO. 

0  h o  i n  i ?  i s  i n  1 7 1 7 !  m ^ o i 9 i 3 i 5 t n - n i  | 8 | 9 | o | 2  j o j e i  r t t j t r  
1 1 * 14 XT 22 22 XT 

THE SCHEDULE INOlCATSO 9ELQW IS TO TE OBSERVED EROM P ft |8 |8 | T g  |0|8I 9| 2[ 
MO. r*. MO. rv 

st/3mit with sig.veo t-v^x-oh 

sampling months 

v j£ » •' > 2 ^ > j 
• ? < * . 3 < 5 - ? - ? < MO  Z-C 

analysis UNITS PARAMETER value z 

| x |  I J x l  |  | x |  |  | x |  |  S p e c i f i c  C o n d u c t a n c e  m h o s / c m  1  1  1  1  1  | 5 | 9 | 6  
l l  1  1  1  1  1  1  1  I I  1  N i l  1  1  I I  1  1  
X| 1 | X | | |x| | |x| | F l o a c i n g  P r o d u c e  i n c h e s  1  1  1  I I  I . I  1  1 0  

1  1  I I  I I  1  1  M  M  1  1  1  1  1  1  1  1  1  1  
I x l  1  I x l  1  I x l  1  I x l  1  T o c a l  X v l e n e s  u q / 1  1  1  1  1  1  M I . | o  
1 1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  I I  1  1  1  

1  I  1  M  1  1  1  I I  1  1  1  1  1  1  1  1  1  1  
1  1  M  M  M  1  1  M  1  1  1  1  1  1  1  i  1  1  
1 M  I I  1  M  1  M  1  I I  1  1  1  1  1  1  1  1  
1 I I  1  1  I I  1  1  I I  1  1  1  1  1  1  1  I I  1  1  

I I  !  1  I I  1  1  1  1  1  1  1  I I  M I N I  
1  1  1  1  I I  1  1  1  1  1  M i l  1  l  1  1  1  i  

— 

M i l  M  1  1  1  1  M I N I  
M  1  1  1  1  1  1  1  1  1  1  1  1  1  l  1  1  1  1  '  
I I  1  I I  1  I I  1  I I  1  I I  1  1  i  1  1  1  1  
I I  1  1  1  1  M  1  1  1  1  1  1  1  1  U  1  M  
1  1  1  1  I I  I I  I I  1  I I  I I  1  1  1  1  M  
1  I I  1  1  1  1  1  I I  1  1  1  1  I I  ! ' -1 1  !  ,  I !  

1  1  1  1  !  •  1  
i ! i 1 ! i i i 1 ! i i : i 

M i l  I  I  I  I  I  

!  M  I  i  I  I I  

i i i i ' l l  i  

mm i 
VALUE COOING RULES ANO 
REMARK COOES CN REVERSE 

29 
42 
Si 
<• 

22 24 44 4? 
19 40 
72 73 

40 4 • 
13 1-4 
44 <7 
71 10 



Form T.VWX^U 
S/U 

NEW JERSEY Otr^ sruiSNT O F  ENVIRO^FLTAL PROTECTION 
oivtsion of water resources 

monitor ing report - transmittal sheet 

njpoes mo. b 
• O. T*. 

***ioo 

I Oi Ol ?i 61 Qi 7< 7l i I | | | | [ 

''•-local cheaicai 
PERMITTEE: Name 

Addftu 1345 North Meacham Road 

Schaumbura. TL 60196 

FACILITY: nam* llnnral rhpfnirau d i v i s i o n  

Addrtu RRH gnntouolf Avpnnp 

fartprpt ICoonTrl Mirirllpspx 

Telephone t 201 1 541- 4224 

FORMS ATTACHED (In did re Quanrir* of Each) 
SLUOGE REPORTS. sanitary 

[ |T-VWX007 | [T-VWX-006 • T-VWX-C09 

SLUOGE REPORTS • INDUSTRIAL 

• T-VWX-010A • T-vwx-oioa 

wastewater reports 

• T-VWX-011 • T-VWX012 • T-VWX-013 

groundwater reports 

• VWX-Ot 5IA.3I | 1 [vwX-076 a VWX-017 

NPOES DISCHARGE MONITORING REPORT 

• EPA FORM 1320-1 

OPEKATttCG EXCEPTIONS 

dye" 

i LJlI oraky bypassing 

oismwEsmw interruption 

worttobbcms malfunctions 

units cut of operation 

other 

(Detail ~Yes"on rercneude 
in I rjii^ «,» i ii ri1 space.) 

yes 

• 

• 

• 

• 

a 
• 

no 

S3 
S3 
<n 
co 

33 

30 

HOTE: Tie "Hours Art ended ct Plant" on the 
' ef this sheet must also be completed. 

authentication - i certify under penalty of law that i have personally examined and am familiar with the 
information submitted in this document and a2 zrracfiments and that, based on my inc. 
of those individuals immediately responsible for crras'ning the information, i believe the 
submitted information is true, accurate and cpmpieije. i am aware that there are signific 
penalties for submitting false information irtiuring the possibility of fine and impriscnr 

LICENSED OPERATOR PRINCIPAL EXECUTIVE OFFICER or 
OULY ALTTHDRiZlO REPRESENTATIVE 

Name (Printed) n anw/w* daryl w. dierwechter 
Supervisor EJivaroranental 

Grade & Regiitry No. 

Signature 

Oate 

Title (Prirrrsfl 

Signature 

.Affairs 

Date Marr-h 91 r iqftq 



OPERATING EXCEPTIONS DETAILED 

HOURS ATTSNOED AT PLANT Mono I I I Y„r I I I 

Oay of MonO 1 2 3 4 * 6 7 8 9 10 11 12 13 14 IS 16 

Licsnwd O&tritor 1 

OOerj | | II 1 I 1 II 1 1 II 

0«y of Mono 17 18 19 20 21 22 23 24 2S 26 27 28 29 30 31 

Lieenitd Ootrator 1 1 

Omen 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 



Form VVVX-Ot S A 
A/83 

W JS.^Se Y OS'AflTMENTOF = N V|B0N"£NT At. PROTECTION 
DIVISION OF WATER RESOURCES 

WATER QUALITY UFNACcMENT ELSMENT 

GRL '0 WATER ANALYSIS - MONITORING WELL REPORT 

rlfajf .-**5 of j»/ivr wrru 3all."9/.v- 'j.v 
facility name 

Unocal Cheo/-.ai f ar tp rpT  N .l 
!S V,'O N O  MW-16 

LAB nam; 
NANC0 Laboratories Uann innp re  Pa l l e  wv 

NJFOES NO. WELL FSRMIT Na 
sample OATS 
yx. i MO. |  oat NJ LAE CERT. NO. WQM USE 

M NJI nl rl d ri 1 i 2j 6 - 0191 3 ( 5 { 3 ' 7I 1 1 1 \j b 14 16 lo • • d 1 2 ( * u it 22 13 37 • • d 

THE SCHEDULE INOICATeD 36LOW IS TO 3S OBSERVED FROM 10 '8 18 »8 i TO 1 Ol 8f 9l 2l MO. r«. uo. YE. 
submit vrm sicked t-vmx-ou 

SAMPLING MONTHS 

j u ». s fc m r j »' v 
w  2  < 2 - 3 - 3 < v * 0 2 Q  

ANALYSIS UNITS PARAMETER 

I 

VALUE 

Elevation of too of well cuing witn cao off 
(at specified in well completion report) 

feet MSL: 
to nearest .01 2 3 

K  
Elevation of original ground level 
(ai toecified in well completion reoortl 

feet MSL: 
to nearest .01 

IX X Oeotfi to water table from too of eating prior to 
tamolina witn eao off 

feet: to 
nearest 01 

K  
Oeplfl to water table from original ground level 

prior to sampling 
feet: to 
nearest .01 

7 2 

Arsenic. Oittolved UG/L at As o l i  | o  l o  l o  
Barium, Oittolved UG/L as 3a 0 ! 1 10 10 15 
Biochemical Oxygen Oemand • S Oay MG/L 0 10 13 11 |p 
Cadmium, Oittolved UG/L at Cd 0 1 0  | 2  S  

a si Chloride. Oittolved UG/L as CI 8  2  2  9  5  

Chromium, Oittolved UG/L as Cr 0  1 1 0  3  1 0  

Chromium, Oittolved. riexavaient Up/L at Cr a  [  i  ( 2 : 2  i  o  

Chemical Oxygen Oemand (COOI, Oittolved MG/L 0  0 i 3 < ! l  

Coliform GrouO N/100 ML 7  4 0  I S  I s  

Color Pt • Co 0  0 | 0  1 3  1 0  • L 
Csooer. Oittolved UG/L at Cu 0  1 1  | 0 1 4  | o  

Craniee. Total MG/L at CN 0  f  0  I  7  |  2  i  0  

Endrin. Total UG/L 3 1 9 1 3 1 9  1 0  

rluoride. Oittolved MG/L at ' 0  !  0  1 9  I  5  i  0  

Grott Aiona. Oittolved Pc/L 0  I  1  1 5 1 0  1 3  

Grott Beta. Oisolved Pe/L 0  3  5  0  I  3  

Harcnett. Total at CaCCj MG/L 0  0  9  0  0  

Iron. Oittolved UG/L at ?e 0 | 1 10 ! 4 is 

a Lead. Oittolved UG/L at Pb 0  I  I  1 0  |  4  I  9  

Lindane. Total UG/L 3 9 7 3 1 2  

Manganese. Oittolved UG/L 0 1 1 0  {  5  |  5  

A M i 'a Merrurv. Oittolved UG/L 7 1 1 !  a !  9 1  o  

VALUE CODING RULES ANO 
REMARK COOES ON REVERSE 

29 
42 
44 (« 

22 14 
4 6  4 ?  
49 90 
72 ?2 

40 • • 
4 1  s  -
46 6-
79 ir 



Form V WX-OIS 3 NEiV JERSEY OE'AR TME.NT OP E.N V I R ON M E N T A L  PROTgCTlCN a 
4 ' 8 3  D i v i s i o n  O P  w a T g R  R E S O U R C E S  l i f e  

WATER QUALITY MANAGEMENT ELEMENT 

GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

PLSASS rvpe Oft »9inT WITH BALLPOINT PfN 
PACILITY NAME 

Unocal Chemicals . Cartprpt. N.I 
Sw lO NO. 

MW-16 
LAS NAME 

NANf.fl I ahfirafriripc Ujnninnn „ Falls. NY 
SAMPLE OATE 

njpqes no. WELL PERMIT NO. TR. I MO. I DAT 

l|] h o i o  1 2 1 6  i p  1 7 t 7 i  p-taon-g £ 
z: 

NJ LAS CERT. NO. 

7 13 4  1610 
2j 

THE SCHEOULS INOICATEO BELOW IS TO 36 OSSERVEO PRCM |0 18 f 8 I 8 | T0 | Ol 8l 9l  2 |  
«a: txt 73ct 

SC3M/T ••"tTH SfC.YED T-V*XOli 

i ? • 5. 

SAMPLING MONTHS 

- i 
i s £ 4 5 j a m 

< <x a 
3 X 
z a ANALYSIS UNITS parameter 

x 
c 
< 
5 

VALUE 

Metftcevcnlor. Total UG/L 3 9 4 I 3 a 

Mediylen? 3lue Acr.ve Substances MG/L 3  I  3  I  2  !  0  !  0  

Nitrogen, Ammonia. Oiuolved NHj •» NH4 is N MG/L is N a j o j s  1 0 !  3  
Nitrogen. Nicrate.Oiuolved MG/L is N 0 | 0  I  6  I  I | 3  

3  EI 

Odar T.O.N. 0 1 0  l a !  3 1 5  

LM OH Standard Units 0  0  u | 0  0  
Phenols. Total Recoverable UG/L 3 12 7 I 3 10 

Radium 22S. Oiuolved Pe/L 0 I 9 S 10 j 3 

Radium 223. Oissaived P=/L all 3 I 6 I 6 

Selenium, Oiuolved UG/L 0 1  1  4 , 5  
SiWer, Oiuolved UG/L 0  j  I  !  0  |  7  |  S  

a 

Sodium, Oiuolved MG/L 0! 0) 9 i 3 •' 0 

Sui/are. Oiuolved las SO,) MG/L 010 i 9 j 41 s 

jx Total Oiuolved Solids (T0S1 ?o M 7  1 0  |  3  I  0  I  0  

I  !  I  "otil C/ganic Caroon (TOCI PPM 0 1 0 1 s  1  a  , 0  
Total Organic Halogen (TOXI UG/L 7 ! 0  I  3  | 5  1 3  

1oaaonene UG/L 3 ! 9 | I ! 0 ! 0 

1 urdiCi rr 

TxT 
NTU 1 0 )  0  i  0  

24 K Zinc. Oiuolved I UG/L j0 i1|0'9 I 0 

2. 4—0. Total UG/L 3 I 9 I 3 I 7 ! 0 

2. 4, 5—TP. Total UG/L 3 j 9 | 0 | 4 j 5 

I  I  

VALUE COOING RULES ANO 
REMARK COOES ON REVERSE 

ri 
4 j  

ia 
•4 

tttt 
4 *  4 ?  

19 40 
71 73 

«s> « « 
5J J4 44 47 
n 40 



porm vw<-rs new j£ps£v 3;3">"\ie,nroe environmental »«otsct:cn 
* ' 8 3  oI V I S IoN  O P  W A T E R  R E S O U R C E S  

WATE.R CUALITV .MANAGEMENT ELEMENT 

GROUNO WATER ANALYSIS - VOLATILE ORGANICS REPORT 

Pt.SASS rvRf OR RR'ivr >v/ rn JALLPO/Nr »5.v 

UnocalCher . ica l  -  Car teret .  NJ 
|JW lO NO 

MW-16 
0*d N A/VR c 

NANCO i ihnnMr i«-  Waooinoer  Fa l ls .  NY 

NJPOES NO. WELL PERMIT NO. 

Fi  nji ri ol  pi f i t  n l  7I 7)  f2T6| - '0 l9 l3 l  5 l  3KI  n  
i 2 i 3 "T» IT 

SAMPLE OATE 
TR. |  MO. |  OA* ..A LAS CERT. NO. 

7I il a! d rl 
3J 

TVtfi SCMcOULS IN0ICAT50 36LOW IS TO 36 08SSSVS0 PflQM to 18 I s  181 TO l Q ' 8 ' 9 ' 2 !  
MO. TL MO. TR. 

submit with stgsed t-vwx-om 

sampling months 

e 2 5 5. • ; i 3 ^ 5 <' 
* a - 5 <• T v R •  a z a 

ANALYSIS UNITS PARAMETER VALUE 

X 
e < 
2 

ia  M iXJ M  Aer/lonitrtle UG/L 3 * 2 1 1 5  

l! 3en«ne UG/L 3 1 * | 0  1 3  l o  
i i i 3romo'orrn UG/L 3 21 1 I 0 j •* 

ii Carson TeiricTloriCe UG/L 3 | 2 | I | 0 I 2 
Cilorooeniene 

I I I  I  I I I  
UG/L 3 4 3 1 0 1 1  

Oilorodibromoe inane UG/L 3 j 4 I 3 I 0 I 6 

I I I  Chloro/orm UG/L 3 j 2 I I i 0 I o 

! I l. 1 • Oicmoroe inane UG/L 3|4|4 19 Is 

I T  1.2- Oicnioroeilane UG/L 314 ' S ' 3 ! t 

I! t. 1 • Oic/iloroetfivlene UG/L 3 1 4 1  s ;  0 1 1  
1.2- Oicnloroorcoane UG/L 31 4 j 51 4 i 1 i i i i ii 
Stnyibenasne UG/L 3 I 4 I 3 i 7 | ! 

h ii Memviene Clnorice UG/L 3 J 4 I 2 1 3 m i l l  
m i l l  1. 1. 2. 2 • Teiracniorsenane UG/L 3 1 4 ( 5 :  i  i ! i 

I  I !  11 Tetracnioroetnylene UG/L 3  I  4  I  4  I  7 : 3  

Toluene UG/L 3 I 4 I 0 1 1 2 

I I 1. t. 1 • TVicnioroetnine UG/L 3 ;  4 1 5 : 0  •  6  
jj_ 
ii 

1 . 1 . 2 -  t n c n l o r o e m a n e  UG/L 3i41s; 111 

i i i  i  i i !  ii 1 ricno'oet.nviene UG/L 31 91 1|3! 0 i i i ii i 
i i Vinyl Gitarice UG/L 3!911 ' 7 5 

m l i l  acrolein UG/L | 3 I 4 i 2 ' 10 i i 
i i i Oiloroemane UG/L 3I4|3: 

i ! i i 2 • OiioroeLnyimnyl slier UG/L 3 !4 1 3  • 7. 3  i i i 1 
i i I I Q icmoro or om cm emane UG/L 1 3 1 2 h  .  0 : 5  1  :  i  1  1  

11 1.3- Oic.nlorccrsoyiene UG/L 3 I 4 I 3 ' 9 1 9 i m m  
I ii Metnyl 3romice UG/L 3  I  4 |  4  i 1 ! 3  I I 

Metnyi C.liorice UG/L | 31 4 i 4 ; 1 1 a 1 I ' 

l l i  i  i  
1.2- Irani • Oiemeroeinyiene 
1 .  2  Oicmorooenrene 

UG/L 3! 4: Si 4; 3 

U G / L  3 1  4 |  5 .  3  !  3  i i i 
i i i 1 .  3  C 'CTiorooen:ene U G / L  3 1  4  I  S i  3 -  5  

I  M  I  I I I  i 1 1. 4 Cicnoroce":!"* U G '  L  31 4! 3. r 1 

V A L U E  C C O I N G  R U L E S  A . N O  

R E .M A R < CCOES GN REVERSE 

»a 14 
44 

J J  4« ii 44 i0 t2 11 

40 .1 41 14 5 N 4 " :-i 40 



FWRM VWX.017 
UXJ 

?1  

k£WJtKSn OC'AATVfVTO* iNV'OONUeWTAL fWGTECTION 
oivuioh of watim kuouxeu 

wati* ouAurrr uanaccmiwt iLtwtTr 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 
ACID, BASE/NEUTRAL ORCAHIC COMPOUNDS 

irrn 10 *0. 
facility Unocal Chesical -  Car teret ,  NJ MVJ-lfi 

la j ham i NANCO Laboratories - Wannin^prs Fallc, NY 

Njroti NO.  -  •  j  M i l  

5 nj|n lo i? ifi in 17 l7j p]^|9l3|5|3l-g [ j i m  | j  y i k m ^  

wttL 'tkMrr NO. 
tAMTLl OATX 

TO. I MO. I OAT MJ LA* Ct*T. MO. "cm use 

0 

thx SCXtaULX IMOICATIO 1CLOW tS TO •( OtSCMVZO *KOM 10,818,  at  TO 10i8 l9 ,? l  
«a n. MO. TL 

ttATLMO MOKTKX 

SVSHTT vrrnsiGHZD T-rvx-oi4 

ANALYZ3 UNITS paraxrnn VALUC 

m m 
i 

| >< 2-Chlorrrherol ug/1 J u  f  s  /  g  f  6  1  1  1  

* 2 ,4-Dlchloroohenol ug/1 3  4 6  1 0 1 1  1  
: 2,4-Di=ethylphenol u g/1 3  4 1 6  1 0 1 6  1  1  

i  i  2,6-Dir.itro-o-creaol ug/1 7 7 1 6  1 0 1  3  1  1  1  
i  i  2,4-Dinitrophenol ug/1 3  1 4  1 6  1 1 1 6  1  |  1  
i  i  2-Nitroohenol Ug/l 3  4 5  1  9 1 1  1  1  
i  1  i  4-Nitrophenol ug/I-- 3  4 4 | A | 9 1  1  
i  i  r  p-Chloro—s-creiol ug/1 3 4  j 4  1 5  |  2  1  1  1  M  

1 I  i  Per.tachlorophenol ug/1 3 9 | 0 1 3 1  2  1  1  1  1  1  

1  1  I I  1  r  1  Phenol ug/1 3 | 4  6  |  9  |  5  1  1  1  1  

i  I I 1  1  h  1  2,4,6-7richlorophenol Ug/1 3 | 4  1 6 1 2  1 1  1  1  1  1  

1  1  I I  '  l - 1  M M  1  1  1  1  

1  1  I I  I i 1  U , t \  • j  I t  1  ?  1 0  1  S  1  1  1  1  

1  1  I I  1  Acenaohthvler.e Ug/1 3  1  A 12 1 010 1  1  1  1  

1  I I  1  Anthracene ug/1 3  4 | 2 | 2 | 0  1  1  l - . l  

T T  i  i  1 1 1  Benzidine ug/1 3 9  1 1  1  2  |  0  1  1  •  1  1  

i  i  I I  •  I  1  Ber.z anthracene ug/1 3  4  1  5  1  2  |  6  1  1  1  1  

I  i  I  i  1  Ber.zopyrene Ug/1 3 |  - 1  3 i " | 7 1  1  1  J  

I  i  l  I  1  3 , 4 - 3 enzafluoranthene ug/1 3 | 4 | 2 ^ 3 | 0  1  1  1  1  

l  i  I  i  Benzooerylene ug/1 3  4 | 5 | 2 | 1  1  1  1  1  

i  i  i  i  |  |  1  Beniofluoranthene u g / 1  3 | 4  1 2  U  1 2  1  1  1  1  

l  i  i  1  1  1  Bis(2-ehloroethoxy)nethane Ug/1 3 i  4 1  2 1 7 1  a  1  1  1  1  

1  I  i  1  1  1  Bis(2-ch.loro ethyl) Ether ug/1 3 | 4 | 2 | 7 | 3  1  1  1  1  

i : i 1  1  1  Bi«(2-chlroitopropyl) Ither Ug/1 3 | 4 |  2 i  3 1 3 1  1  1  1  

i  i  i  i  1  1  1  Bi* (2-ethylhexyl) Phthalata ' Ug/1 3 1 9 1 1 1 01 0 1  1  i  !  

;  i  i  1  1  1  4-Bronopheny1 Ether ug/1 . 3 |  U  1  6 | 3 | 6  1  1  i  i  

1  1  Butvlbenzvl Phthalate ug/1 3 1 4 (2 ! 9 1 2 1  1  
i  i  i  i  i  i  1  _ _ y?  n  1 1  d S  '  »  1 T  1  1  i  

1  1  1  I M l  t . r v t  r t h e r  u « / l  
B 
3  U | 6  1 4  1 1  1  1  1  M  

40 «1 

VAlUS CUQING rules ANO 43 14 44 <T 
it to ii 

Jl M O  



VWT-017 
of*3 T 2  

MIW JtRltT Of^HTUJVT 0» iKviDONUfXTil. rRCTICT 
OivuiO* OF riATin AIJ3URCI» 

WATIR QuALrnr UAMACIMIKT IKMCMT 
GROUND WATER ANALYSIS - MONITORING WELL ~£PORT 

ACID, BASE/NEUTRAL ORCANIC COMPOUNDS 
rt/ajr tt'f o' htmt htt* mjiimtnt kh 

'aciutt majrft Unocal Cheaicais . Carteret. NJ 
t-AC .IMt 

NANCQ I ahnrafnrips - Uappinqprs Falls. NY 

•uroct MO. WILL ftuMrr MO. 

5 *jjo b (2 is b bin pfll-l oj 9| 3| 5) j 

lAACFt.1 OATt 
T*. I MO. | BAT 

"TMI SCHCnULX IMOlCATSD tlLOw IS TO It 0UCMVX3 FROM TO p i8 !9 i2 i 
ata rk M O . TJk. 

In lO MO. 
WW-16 

MJIAS CIRT. MO. 

sct.wrr yrrff srcyro t-tvt-ou 

omjarsa CMfTS rarjlmmn VAX US 

Kf 

£ 
? 
£ 

Chrvs ene 
Diber.zanchraeene 

jilzl 
ug/1 

31A I 3 2 0 
AI 51 31 6 

1, 2-Dichlorobeaaene ug/1 4 j 5  3  

TT 
1,3-Dlehlorobenzenc ug/1 4 5 6 6 
1,4-Dichlorobenzen« ug/1 3  4  5  7  1  11 3,3'-Dichlorabeazidine ug/1 3  4  

|7T 
Diethyl Phthelece ug/1 3  3 1 6  TT 
Dlaethyl Phthelete ug/1 4  3  4  1  l l n 
Di-n-bvrtvl Phthalete ug/1 3  9 | l |  l f o  n 
2 ,4-Pir.itrotolulene ug/1 3 41 6? l| 1 

i h  i  i  1  i  i t t  

2,6-Dir.icrocaluleae ug/1 31 4 6i 2 6 

Di-o-octyl Pbthelect ug/1 3  4  5 1 '  

L± 1,2-Di?her.ylhydraziae ug/1 3|4 

i JJ- I  I  Fluorencheae ug/1 A | 31 7 6 

iiU Fluorene ug/1 41 31 S j 1 
Eexichlorobeazene ug/1 3 91 71 0 0 

i i Kexachlorabutidleae n i g / i  3 | 4 | 3 | 9 |  

M M  

HezJchl3rac7clo?er.;tdiea« ug/1 3j 41 3l 8j 6 
Hesachloroetheae ug/1 3 1  A  (  3 1  9 1  6  

I  I  Iadensa^rene ug/1 3 41 4| Oj 3 
Ieoahoroae ug/1 41 4| 0| 8 

i. i i 

n 

k a a h t h e l e r . e  ug/1 3 4 M 9l  6 
i! 

u 
v f  r r i b f i e r e  ug/1 3 4 
w - u < '  -SLZll. 

nnr 
ii ti ii 

W-Vl tra«adl- r»-3ro3Tl ra ine ug/1 3|4|4| 2| 

li 

M h i i  
H-Kl;ra«odl?hcr.ylaziac ug/1 3|  M H 31 3 |  •  
Pheoer.threae * ug/1 ' !  » i >  

m  

P'/Tene 
j  I 1.2.4-rrichlorobeaseae 

jlszl 4 U 16 b 
ug/1 

I 

VALUE COOING RULES ANO 
REMARK: COOES ON REVERSE 

n 
4 2  
1* 

mill 
JJ 14 
4 4  4 7  
ft« <0 
7 1  7 1  

4 0  4  X  
f t J  % *  
4 4  4 7  
7 t  1 0  



v w x  0 1 7  
4/B3 

N £ W  J E R S E Y  O E P A R T M g N T  Q p  CNViaCNMENTaL 3 R 0 T ; ; T I C N  
OIVISION OP vnArja RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

.lrqin r »fiv 
PACILlTY NAME 

LA a NAME 
u n o c a l  c h e m i c a l s  -  c a r t e r e t .  n . l  i s w . o < . a  m _ 1 6  

NANCO I  ahnrat-nripc - U a p p i n g o r c  F AI I C MY 

NJPOES NO. well permit no. 
SAMPLE OATE 

r * .  i  m o .  i  o a t  NJ la8 cert. no. 
2 1 6  

9 
0 )  9  3 ( 5  3  " ' i  1* 

ii ii 
17 22 ?h d d j 23 ?? 

WCM USE 

• 23 

THE SCHEQULS INOlCATSO 3SLQW IS TO JE Q8SERVS0 PROM i q 8| 8 8 Tg |0 l8 19 l2 i 
MO. TR. MO. r x .  

SAMPLING MONTHS 

* ^ * & » 

s  }  £  4  *  z 5 * o  r -  c  

su3m1t with sighed t- wx-014 

ANALYSIS UNITS PARAMETER VALUE 
•< 
s 

Specific Conductance 

Floacing Produce 

I  I  
Toeal Xvlenes 

I  I  
I  I  I  I  

I  I  I  I  I  I  

I I  !  !  I  

I  I  
i i i i i 

i i 

i i i i i 

i i ' i i 

! I ! 

i i i 

i i 

i m i i • •  =  -  =  • 1 1  

I  

VALUE COOING *UL=S 
R E M A f l K  c o o e s  C N  R E  

ano 
ERSE 

29 
42 
29 
u 

12 2* 
4« 4? 
29 40 
72 73 

40 *; 
33 34 44 47 
rj io 



Form T-VWX-014 
S/U 

PERMITTEE: 

Ntrt JFHicr OtrArtnugNT OP SNViR<U*«*EHTAk_ PHQrECTiON 
OlVSiON OF WATER RESOURCES 

M O N I T O R I N G  R E P O R T  -  T R A N S M I T T A L  S H E E T  

NJPOES NO. 

I  O l  O l  ? l  6 1  O l  7 l  7 l  

' ' n o c a l  C h e a i c a l  

n 
«o. v m. 

*e*ioo 

1| 118|8 ( thru | Q| 1|8|9| 

Name 

Addreu 1345 North Meacham Road 

Schaumburo. II 60196 

FACILITV: Name llnnral rhpmiralc nivicinn 

Addreu —RRf l  PnntouaH AUPHIIP 

tartprpt (Counry1 MiddlPSPX 

Telephone f 201 ) 541- 4224 ^ 

FORMS ATTACHED (Indicate Qtianrirv of Each J 

SLUDGE REPORTS • SANITARY 

• T-VWX007 ( [ T -VWX-OQg | [T-VWX-009 

SLUDGE REPORTS • INDUSTRIAL 

• T-VWX-010A • T-vwx-oioa 

WASTEWATER REPORTS 

• T-VWX-Ot I • T-VWX-012 • T-VWX-013 

groundwater reports 

• vwxaisiA.Bi a VWX-016 a VWX-017 

NPOES OlSCHARG€ MONITORING REPORT 

• EPA FORM 3320-1 

QPSHATMOG EXCEPTIONS 

OYETESTOrtS 

Tuuwrr BYPASSING 

oisinfcl1 on interruption 

monijlmjmg malfunctions 

UNfTS out of operation 

other 

(Detail coy ~Yn" on reverse tide 
in I'H i space.) 

yes no 

• GO 
• C 
• E 
• on 
• S3 
• oa 

SOTE: 71c 'Hour: An ended at Plant" on the 
rctmcmfthis sheet must also be completed. 

AUTHENTICATION • I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this document and a8 attachments and that, based on my inqui 
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OPERATING EXCEPTIONS DETAILED 

HOURS ATTENDED AT PLANT Month I I I Year I I I 
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O
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Licensed 0 pari tor 1 
Others I 1 1 

Day of Month 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Licensed Operator 

Others | 1 1 t 1 I 



Form VWX-ai 5 A 
4/S3 

w  j s r s s v  3  s ' » f l t v ( s n r  o f  e n v i r o n m e n t a l  p r o t e c t i o n  
oivision of wat-f resourcs5 

WATER OUALJTY MANAGEMENT ELEMENT 

G R u  ' O  W A T E R  A N A L Y S I S  -  M O N I T O R I N G  W E L L  R E P O R T  

p^SASS r y »s OP P P t N T  WITH 3ALLPCIM~ .'f.v 
Fa c i l i t y  n a m e  

u n o c a L  C h e = - - . a l  cart* r - P f  N. I  
,sw 10 no 

MW-1 7 
la3 N A M ;  

NflNrn LaboratTirips Uapp ingp rc  Fa l l c  MY 

NJPOES NO. WELL PERMIT NO. 

0 nji nl nl j d rttl ud 

SAMPLE OATE 
R*. I MO. | OAT 

the scheoul s  i N o i C A T E o  SELOW i s  TO 3S o s s s f l v s o  FROM I  0 |  8 | 8 1 8  [  T 0  | 0  | 8  ( 9  | 2  
MO. ri. uo. n. 

SU3MIT vmJStCSED T-YWX-Oli 

SAMPLING MONTHS 

a u . 3 < a - ? - ? « m o z a  
ANALYSIS UNITS 

NJ LAB CERT. NO. 

-h 18191012 [o |7| b b '4 16 !o 
lu 1? :: ss 1 

PARAMETER VALUE 

X IX x 
Elevation of too of well eating witn coo off 
(at raeeified in well eomoletion reoort) 

feet MSL: 
to nearet: .01 9 . 2 3 

X 

Elevation o' original ground level 
(at tseeified in well eomoletion reoort) 

feet MSL: 
to nearet: .01 1 N. 6 3 

X1 x 
Oebtn :c water uble from too o> eating prior to 

tamolina wim eao of 
feet: to 
nearet: .01 

3 2  s 4 6 
I M. 0 6  

X X X 
Oeotn to water table from original ground level 

Orior to tamoling 
feet: to 
nearet: .01 7l'J 

0 1 9 
1  N . L  6  

1 IXI 1 1  i Arsenic. Oiuolved UG/L it At o | i  | o  l o  i o  1 1 1  1  1  1 

M i l l !  1 1 1 1  Sariurn. Oittolved UG/L at 3a 0 ! 1 10 10 15 !  I I  M  1  

I I  i  1  I I  M  I I  Biochemical Oxvgen Oemand • S Oav MG/L o |o |3 i 1 |o 1  1  1  1  I I  

1 I I  1  I I  1 1  I ' l  1  Cadmium, Oittolved UG/L at Cd 0 1 |o 12 | S 1 I I  I I  1 

XI MXI 1 IX 1  I X  i Chlonoe. Oittolved UG/L at O 3 1 2 1 2 1 9 1 5 |2|5|6 |4 | OlO 

1  1  1  1  1  1  1  1  1  1  I  Chromium, Oino'ved UG/L at Cr 0 11 |0 |3 lo 1  I I  1  M  

1  1  1  1  I I  1  1  1  1  1  Chromium. Oittolved, Hexavalent Up/L at Cr 0 1 1 | 2  1 2  | 0  I I  I I  1  1  

1  1  1  1  1  1  1  1  1  1  I - Chemical Oxvgen Oemand (COOl, Oittolved MG/L a | o 131  a 1 1 1  1  I I  M  

1  1  I I  1  1  1  1  1  1  1  Coiiform GrouO N/100 ML 7 14 I o 1 s 1 S 1  I I  1  1  1  

1  1  I I  1  1  I I  I I  1  Color Pt • Co o | o 1  a 1  a I  o M I N I '  

1  1  1  1  1  I I  I I  1  1  Coooer. Oiuolved UG/L at Cu o | i  |  o !  4 1  o  1  I I  1  M  

1  1  1  I I  I I  1  1  I I  Cyanide. Total MG/L at CN 0 1 0 1  7 I  2 1  0 1  1  1  1  I I  

1  1  1  1  I I  1  1  1  1  1  sndrin. Total UG/L 3 1 9 1  3 1  9 1 0  I I  I I  I I  1  

1  1  I I  1  1  1  I I  1  1  Fluoride. Oiuolved MG/L at r 0 10 19 i 5 10 1  I  1  1  1 '  1  

1  1  1  1  1  1  I I  1  1  1  Grstt Aiona. Oittolved Pe/L o  1 1 1 s l o h  1  1  1  !  1  1  

1 1  1  1  1  1  1  1 1 1  1  Grott Seta. Oisolved Pe/L 0 | 3 | 5 | 0 13 1  I I  I I  1  

1  I I  I I  1  1  1  1  1  1  Hardnett. Total at CaCOj MG/L 0 1 0 | 9 | 0 | 0 1  1  I I  1  1  

1  1  1  1  1  1  I I  1  1  1  Iron, Oiuolved UG/L at Pe 0 I  1 1 0 I  4 | s 1  1  1  1  1  1  

' ! 1 IX] 1 1 i 1 IX 1 Lead. Oittolved UG/L at Pb 0 1 1 1 0 1  4 ! 9 M I N I  

1  1  1  1  1  1  I I  1  Lindane. Total UG/L 3 | 9 | 7 1 3 | 2 M I N I  

1  1  M  1  I  1  i Manganete. Oittolved UG/L 0 ( 1 1 0  i  S  1  6  1  1  1  1  1  1  

' i 1 IX] 1 M M i  Merturv. Oittolved UG/L 7 i1 la 1910 1  1  1  I I  1  
40 * • 

VALUE CCOtNG RULrS ANO ^ «« *' 
REMARK COOES ON REVERSE " 75 71 " 
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NEW JERSEY 3£'»s;M6NrgF SNVIBO^MENTJL PROTECTION 
01 VISION OP WATS* RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

GROUNO WATER ANALYSIS - MONITORING WELL REPORT 

plsase typ* an ppimt with sal lac/nt ae,v 

NJPOES NO. well permit no. yr. i mo. i oat 

F1 NJio lo 12 16 !o 17 17 I I I H I I I I H I 18|9 (o |2 |0 f7 
s i s i is l; 1; 

nj las cert. no. 

7 13 14 16 ! 0 
53 T. 

Page : 

PACILiry NAME 
Unocal Chemicals - Carteret. N.l 

,SW iO NC. 
| MW-17 

LA a NAME 
NANfJl_..l ahnrAfrir IPC l/ jnninnarr Fal 1 S . NY 

SAMPLE OATS 
WCM USE 

0 

the scheouls inolcatso 8elow is to se 08sehve0 prom (0 i 8| 8 18 i tq | 018 19 12 i «o. yr. rsr^ 

SAMPLING MONTHS 

J J3 «l > S > * ^ 1 u s » « a j s - ; s r w o *  • ? 4 . 3 < s - 4 - ; < i 3 a z a  

scaurr •*rr.v src.vep t-wxou 

ANALYSIS UNITS PARAMETER value 

v x 
< 
s 

Metfiopyenlor. Toul UG/L 3 9 4 I 3 0 

Metny'en- 3lue Active Sutruncn MG/L 3 | 3 ! 2 I 5 I 0 
Nitrogen, Ammonia. Oiuolved NHj • NH, as N MG/L as N 0 i 01 s! 0! a 

Nitrogen. Nitrate Oiuolved MG/L as N 0 [ 0 I 6 ! t i 3 

Odor T.O.N. 0  j  0 | o ! a  1 5  

3H Standard Units 0 1 0 | 4  j o  | p  9 l 6  
Phenols. Total Recaveraoie UG/L 3 (2 | 7 13 10 

Radium 225. Oissolved Pe/L 0 1 9  s l o i a  
Radium 223. Oissolved Ps/L 8 | I 3 15 i 6 

Selenium, Oissolved UG/L 0 t tu 5 
Silver, Oissolved UG/L 0 i T ! 0 i 7 I S 

Sodium. Oiuolved MG/L 0! 0! 9 ! 3 ! 0 

0  

Sulfate. Oissolved (as SO« I MG/L 0 i 0 i 9 I 4 0 

Total Oiuolved Solids (TOS! 7 ? 0 | 3 | 0 : Q 21 6 i 
Total Organic Carson (TQC! ppm 0 f 0 is • 3 ! 0 
Total Organic Halogen (TOX) UG/L 7 j 0 | 3 | 5 ! 3 

1o*j0nene UG/L 3 !  9  ( 4  !  0 1 0  

Turaidity N TU 0 0 0 ) 7 3  
Zinc. Oiuolved UG/L 0 I 1 I 0 : 9 1 0 

2. a— 0. Total UG/L 3 I 9 i 3 I 7 ! 0 

2. a. 5— TP, Total UG/L 3 j 9 | a | 4 j S  

i i 
i i 

! 

VALUE COOING flULiS ANO 
REMARK CODES ON flEVEflSc 

29 
42 
)9 

jtt* 
4 4  4 ?  
19 40 ?2 :j 

5j 14 
44 4? 
79 40 



F<3RMI VW X <316 
4/as NEW JEaEgv 3=3lf lTMENr OP ENVIRONMENTAL «G T EC "• C V 

OIVISION OP WATER RESOURCES 

W A T  H a  CUALITY MANACCVENT ELEMENT 

GROUNO WATER ANALYSIS - VOLATILE ORGANICS REPORT 

pls^tse rvpg a* with ajllac/vrafv 
FACILITY .NAM^ 

UnocalChesiicaL . Carteret. NJ 
,SW ,0 NO. 
1 MW-17 

L^d N^MC 
NANCO l A h n r s f n r i o c -  WaoDinaer  Falls. NY : 

NJPOES NO. wen. PERMIT NO. 
SAMPLE OATE 
YX. ; MO. I OA Y LA a csar .  NO. 

0  Njl nl nl i f i l  nl 7 !  j  I  I  K  I I  I I  hH |s|9 |o t 2  |o 1 7 1  1 7 h l  r  
l  1 » 3 IT 12 13 IT 

THg SCHSOULs INOICATSO 36LOW is TO 3S OaseavEO paow | of 3[ 8 |8 [ t0 i 0| 8| 9| 2 j 
MO. r H. MO. YR. 

submit wth sics ed t-mx-qn 

SAMPLING MONTHS 

4: f 
* £ * • 
5 4 1 < 3 a 

9 « 
2 C 

ANALYSIS UNITS PAAAMGTSFT value 

y i  u i  D< i  w  i  Acrylooit/ i le  | UG/L 3  f « | 2 ( f  |  5  1 1 1 1 |  215 K 
l l  I I I  I I I !  I I  !  1  Senisne UG/L 3 | a  | o  i 3 l o  I I  1 1 1617 

f  1  1  1  1  I I I  1  I I I  1  3romo'orm UG/L 3 J_2 j I 1 0 i J 1 1 1  1  11 .10 K 
I I  1 1 !  1 I I !  1 I I I  1 Cerbon Te;riclloride UG/L 3 | 21 1 | 0 l 2 1 1 1 1 11 .10 K 
I I  1 I I I  1 I I I  1 I I I  1 Chlorooeniene UG/L 31 a 131 a | i 1 1 1 I'll .10 K 
I I  1  I I I  1  I I I  I  I I I  1  C.VoroOibromoettene UG/L 3 1 A t 3 I a ' 0 1 1 I |1  1. 10 K 
I I  1  I N  1  I I I  1  I I I  1  CMora farm UG/L 3 j 211 j a 13 1 1 1  11 I .  10 K  
I I  1  I I I  1  I I I  1  I I I  1  I. 1 • Oiciioroetiene UG/L 31A U i  9 1S 1 1  i  191.10 

1  1  1 1 I I  M  1  1  i l l  t. 2 • Oiciioroetiene UG/L 3 14 '5 ! 3 1 l 1 i  1 i  1 ! .  10 K 
I I  1  I I I  1  I I I  1  I I I  1  T. t • Oiclloroetlvlene UG/L 31 41 51 0 h I  1  1  i l l .  1 0  K  
I I  1  I N  1  I I I  1  I I I  1  T. 2 • Oiciiorooraoene UG/L 3l4j Si 41 I 1 1 1 111.  10 K  

1 1 IN 1 1 1  1  1  I I I  Silylbeilsre UG/L 3 1 4 | 3 j 7 | 1 1 1 1 191010 C 
I I  1  I I I  I I  I I  1  I I !  •Nletlylene Chloride UG/L 31 4!4l2'3 1 1 i  121.19 

1  1  I  M  1  I I I  1  I I I  1  1. 1. 2. 2 • fetreciioroecrene UG/L | 31 A ISI I 3 •  1 !  111.  !0  K 
I I  1  I I !  1  i l l  1  I I I  1  Tetreclloroetlylene UG/L 3 l  4 l 4 j  7 - 5  '  1 1 Ml.  !0 K 
I I  1  I I I  i  I I I  1  1  1 1  1  Toluene UG/L 3 1 4 | o i I 2 •  1 :  ;  5 i .  7  
1 1  !  1 1 ;  i  M l  1  M i  I  I.T.I - Tneiioroetlene UG/L 3l 4|Si 0'5 ;  '  t 1 1!  .  0 K 
I I  1  I I I  1  I I I  1  I I I  1  |  I .  1 .  2  •  T r i c . l l o r o e t . t e n e  UG/L 314|SI i 1 I i 1 i  :  11. i0 K 
I I  1  I I I  1  I I !  1  I I I  1  Tnciioroetiyiene UG/L 3  I  9 | 1 1 9 1 0  i  '  1 M l  .10 K 
II Ml 1 II 1 II II 1 Vinyl Chlartee UG/L 3 1 9 1  1  1  7  5  '  i  !  1 1« . :0  K 
I I  I I I  !  1 1 II 1 i II Acrolein UG/L 31 41 2 1 10 • I I -  1 2 : 5  K 

I I  1  I I I  1  I I I  1  I I I  1  Oiloroetlene UG/L 31 4|3: 11 i 1 '  i  M i  .  0 K 
1 !  I  I I I  i  I I I  1  I I I  1  2 • Chlaroetlylviny, Stler UG/L 3 |  4 | S i  7 .  S  i  i  !  l i t .  i  0  K  

I I  1  M  !  1  I I I  1  1 , 1  1  • 1 ci 10' o 3' om cm e tl en e UG/L 3 1 2 I T : 0 : 5 1 1 1 11 1. 10 IK 
I I  1  I I I  1  I I I  1  1  i l  1  1.3- Oiciioraorooyiene UG/L 3 | 4 | 6 ) 9 ' 9 i  i  i  n  i .  . O K  
I I  1  I I I '  1  I I I  1  M l  1  •Vtetlyl Srocmce UG/L 3  |  4  I  4  |  1 1 3  1 1 !  '1  1. '0  K 

I I  1  I I I  1  I I I  1  I I I  1  Metlyl CMonCe UG/L 3 1 4 ;  4 ;  1 1  a  I 1 !  11 1. 0 K 

I I  1  I I :  i  I I I  1  I I I  1  1.2- rrint • Oiciicoetiyiene UG/L 31 4 j s 1 4: s l i 1 !1  I. OK 

I I  1  I I I  1  I I I  1  I I I  1  I. 2 Q'criOfOOeniene UG/L 31 4|Si 3 ! 5 :  :  11 l .  I  0  K 

I I  1  I I I  1  I I I  1  M l  1  1. 3 Olenorooeniene | UG/'L 31 4| s; 5. 6 i  1  1  i n .  •  0 I k 
1 1  1  1 1 1  1  I I 1  1  1  1  1  I s 3"C."iQfocen{»-e UG/L 31 si 3, 7' ' •  1  :  l l  1 .  ' O I K  

29 x* :* i5 ji 
VAL'JS C30ING RULES ANO ii };,'a ;-i 
R E M A R K C G O E S O N R E V S P S S  "  ? I  "  ' °  



form vwx-017 
us pi 

*rw .reeser ot'aatvevro* inv*onm(kt*ifwcrccrion 
OIVIHON OF VTATEA HUOUfCU 

auAurnr UANACCMINT ILCMCNT 
ground water analysis - monitoring well report 

a c i d ,  b a s e / n e 0 7 z a l  o r c a n i c  c o k p o u x d s  
ktasr rrrt a* p*<ht mnr* lallpc'ktrt* 

4AC1UTT uaoC 3 l  Chesical- Carteret, NJ " MW-17 

LAX naiil NANCO Laboratorips - Wanninflprs Fallc NY 

h-tou mo. 
(jurftlf datt 

ko. i sat 

KJ H I  

MJ LAI Cf IT. MO. TTTLL ft * MIT MO. ft. 18. la*T ~ 

p m m i t i - g  ^ i 9 ! 0 ! 2 ! 0 ! ^  pnznig 

fl£u lit 

0 

TXX tcxtauu INDICATED IILCW a TO ii OIIEAVED f KOU ft f8 |8^8| TO lOlflfal?.] MO. TX-

SAXfLMeO MOMTKI 

5 us mit wit ft sic hid t- rwj-014 

AXALYT3 iwm PARAMETER VALUC Z 
kb 

* X 2-CMnr5nhe*,ol ug/1 3 4 1, Ig!§ 1 1 
2,4-Dlchloroshenol ug/1 3 6 lol l I •1 

2,4-Di=echyl?heaol ug/1 3 4 6 lo 1 6 1 1 
i i 2,6-Dir.i trc-o-creiol Ug/l •' 7 7 6 101 3 1 1 
i i 2,4-Dlnitroshenol ug/1 3 4 6 111 6 1 1 
i i 2-Nitroshenol ug/1 3 4 5 9|1 -LLLL 
i i 4-Nitropheaol ug/I— 3 4 6 419 1 1 1 

1' 1 I- p-Chloro-a-creiol ug/1 3 4 4 31 2 1 1 1 

II ii 1 Pentechlorosher.ol ug/1 3 9 10 31 2 1 1 1 

1 1 1 i | Phenol Ug/1 3 4 16 19 ( 5 f 1 I 

1 II l i I l 2,4,6-7richloro?henol ug/1 3 •4 | 6 I 2 | 1 1 1 

1 1 1 11 l 1 1 1 II 1 I 

1 1 i i •1 1 u?/l 3 J 2 01 ̂  1 1 

1 1 i i i| I Acenaohthvler.e ug/1 3U 2 lo 10 1 1 

1 1 II TT ; |  Anthracene ug/1 3 4|2|2|0 1 

j II i i i • I l Benzidine ug/1 3 9 11 |2 |0 • 1 1 

1 II i i i i i i Benzanthraceae ug/1 3 4 15 12 16 1 1 1 1 

1 | 1 1 l l Ber.zopyrene ug/1 3 A| 2 1 1 1 1 

1 1 | 1 1 I 1 3,4-3enzofluorincheae ug/1 3|4|2^3|0 1 1 1 

1 I 1 1 i :| 1 Benzoperylene Ug/1 3 4|5|2|1 1 1 1 

1 I | i | 11 Benzofluoranthene ug/1 3 4 1 2 1 4|2 1 1 
1 
1 I | i I 1 Bis(2-chloroe:horr)=ethia« Ug/1 3 *i 2 7|8 1 1 1 1 

1 i i i 1 1 B1c(2-chloroethyl) Ether ug/1 3 *1 2 7 13 I I 

1 I 1 1 Bi*(2-chlroiaoprnpyl) Ether ug/1 3 4I 2 8|3 M | I  I 

1 l 1 1 Bis(2-ethylhexyl) Phthalate ug/1 3 9 11 1010 1 1 1 1 l 
i 1 i i i 1 1 4-Brmnpher.yl Ether ug/1 . J| 4 6|3|6 1 1 1 1 l 

i i i Butvlbenzvl Phthalate ug/1 3|4|2|9l2 1 

i 1 ?-r% ug/1 3! 4 1 fl 1 1 1 1 1 I 

1 l l.ry K.-V1 Phe-vl Ether Ug/1 1 31 4 | 6 14 1 I I I  1 1 I I  
^ *0 41 

VALUS CCOING RULES ANO o • 4 
41 
40 



y . V7.-JL J17 Jt*«Y Ot'APTUfVT 0» |MVI*ONM(NTAL P*OTCCT t 
oiviiionoi witi**oau«cu 

WATtK OUAtmr UAMACIMCNT ILIMgMT 

GROUND WATER ANALYSIS - MONITORING WELL ~£PORT 

ACID, BASE/NEUTRAL ORCANIC COMPOUNDS 
fltase Trrr a* *»>NT WITH BALLPOINTPIN 
faciuty majrfc Unoca L Chenicals . Carteret, NJ in 10 mo. 

MW-17 
lac .. 

NANCO ahnratnrips - Uanninnprc Falls. NY 1 
•ajtfplc oatt 

•unii MO. will »t*«rr mo. 
Ju] Njjo to (2 <6 b fTFl [~T1-i I I II l-n ^sla lo  

T*. I MO. | BAT 

0 7 
lT 

twx scmcouli lnoicatto it low a to at oucmv-so mou |0 ,3 ta ,8 |  TO f0 ,8 |9 ,2 |  
Ma ri. Ma ta_ 

IU LAI CtXT. MO. 

iHEH5 

zvjnit »rrn zicnto r• rvt-ot* 

MAAAPLJNH momtks 

Hi i i ls i in t  UMITt oakammi VALUt 

X 

I N  

Chmene 
Dlber.zanthraeene 

ug/1 
ug/1 

3 1 4 1  3 1  2  f  0  
3 41515 6 I  I  

.Li 

1,2-Dichlorobeaxene ug/1 4 5  3  
1t3-0ichlorobenzenc ug/1 4 5 6 6 

JJ 

1,4-Dichlorobenxene ug/1 3 4 7 1  
3,3'-DichloTobeozldine ug/1 3 4 3!  1  

H  

Diethyl Phthalece ug/1 3|  3 |  6  

T  

Diacthyl Phchelete ug/1 J l 'M 

JJ  Di-n-butvl Phthelite ug/1 ll 11 0 
. . . I I , .  .  
M I N I  I  I  

2,4-Pinltratolulene ug/1 3 4 6! 1 1 
2,6-Dinicrotoluleae ug/1 3 4 6 1 2  6  

I Di-a-octy l  Phchalact  ug/1 4 519 6 
I I I 1,2-Dlpher.ylhydrazlae ug/1 4 3| 4| 6 1 l 

JJ Fluorantheae ug/1 3 7 6 
JJ Fluorine ug/1 3 8 I  

•M-TJJ 
Hexachlc-nbeaxene 
Hexachlo ̂ butadleae 

ug/1 
ug/1 

3 9 7 0 0 
3 4 31 91 I 

HexachloracTclopcntadicne ug/1 3  4 | 3 | 8  6  
HexaeMoroethaae ug/1 3 4 3 9 6 I I 

IadenooTrene ug/1 4I4J o l  3  

TT 

laoahorooe ug/1 ifol 
Kaahthalene ug/1 4 6l 9l 6 

JJ Vlt rabe-re-rg 4 4 n r  u 

TT 
msIL 4!  4 jU  

K-Kltraaodi-n-aroaTlralne ug/1 3 4 4| 2| n H-Hltraiadlphcr.ylaolae ug/1 41 31 3 I I 
PheiLaathrxae ug/1 6 j l  
Prrene ug/1 4 16 [9 I  I  11 1,2,4-irichlorob«axeae ug/1 

I VALUE CCOING RULES ANO 
REMARK: COOES ON REVERSE 

» 
42 
I I  

MI  I  I  
II u 
4 4  4 7  
M 10 
71 71 

4 0  
*1 
CO 
7t 

4 1 
14 
0 7  
00 



porm vwx -01 7 
a/33 

ngw jersey 0epaatv6nt of environmental protection 
OIVISION OP «A rgfl RESOURCES 

WATER QUALITY MANAGEMENT ELEMENT 

G R O U N D  W A T E R  A N A L Y S I S  -  M O N I T O R I N G  W E L L  R E P O R T  

h.sass ty*; an »9tfnrwirn 9a(.li>ciiyr 3fn 

facility nam6 

las na.vig 
unocal chemicals - carteret. nj 

: sw io no 
MW-17 

NANfO I ahnrafnripc - Uappimjorc Fallc mv 
sample oats 

njpoesno. well permit no. yr. | mo. | oay 

0 NJlp IQ I? 16 b I T -LZJ mi I I I I in I al 9|o|2|o|7 
» 1 1 » 14 17 22 

NJ LAS CERT. .NO. 

7< ^ d fj rl 
u 27 

WCM USE 

• 
23 

the schedule inolcatso selow is to s3 observed prom |0|8|8 | 8| t0 i 0| 8f 9 |2 i 
MO. T*. MO. R.V 

SAMPLING MONTHS 
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DRAFT REPORT 
INITIAL SITE ASSESSMENT 
UNION CHEMICALS SITE 
CARTERET, NEW JERSEY 

1.0 INTRODUCTION 

IT Corporation (IT) was retained by Union Chemicals Division of Union Oil 
Company of California (Union Chemicals) to conduct a site assessment at their 
facility in Carteret, New Jersey (Figure 1). This site assessment followed 
Union Chemicals' request to IT in ̂ une_^_985_J[or_emer£enc£ijres£onseactionto 
control the seepage of organic phase contaminants (product) into Noes Creek. 
The Union Chemicals site requires hydrogeologic and chemical data to both 
assess the existing in situ conditions at the site and to permit consideration 
of some remedial action alternatives designed to prevent further product 
seepage into Noes Creek. The objectives of this investigation are to charac
terize the following: 

o Unconsolidated materials underlying the site 

o Site hydrogeology, including the ground water flow 
direction and rate 

o Extent and depth of existing subsurface contamination. 

A preliminary site investigation was conducted during the emergency response 
action. This work entailed the excavation of five test pits and the collec
tion of soil and water samples for chemical analysis. The information derived 
from this initial task was used to establish guidelines for the sampling and 
analysis program conducted as part of the site assessment. 

This &.4-acre (estimated) site was purchased from the Benjamin Moore Company 
in 1962 and current operations were started in 1963. The facility has been 
primarily used for bulk storage and repackaging since that time; however, from 
1969 to 1984, anhydrous ammonia was processed to ammonia. 

Approximately 125 different products are handled at the facility, mostly 
solvents. The general categories of chemicals include: 



0 Aromatic hydrocarbons 

o Aliphatic hydrocarbons 

o Petrochemicals 
- Alcohol 
- Chlorinated solvents 
- Esters 

w. - Clycol 
- Glycol ether 
- Glycol ether esters 
- Ketones 
- Surfactants 
- Plasticizers 
- Silicones. 

The site includes a packaging facility in the northern portion of the proper
ty, a driveway area and parking lot with a tank truck loading terminal, and an 
oil/water separator unit about 40 feet east of the terminal. The property is 
bounded by Noes Creek to the south, New Jersey Branch railroad tracks to the 
west, Roosevelt Avenue to the east, and the now or former Wheeler Condenser 
and Engineering Company to the north. An additional railroad track spur 
extends from the southwest to the northeast through the facility. 

2.0 FIELD INVESTIGATION 

2.1 EMERGENCY RESPONSE FIELD ACTIVITIES 
Union Chemicals requested emergency response assistance on June 26, 1985 to 
contain product entering Noes Creek from a seep (Seep 1) south of the plant 
area (Figure 2). IT responded to their request to contain and collect seepage 
by placing a number of absorbent booms, both up- and downstream, across the 
creek, placing absorbent packs into sumps hand dug at the seep, and by exca
vating a suspect drain pipe found at the point of the seep. The excavation 
continued from the original point of the seep to just north of the concrete 
curb where a large pit was excavated. Product was observed seeping into this 
pit at several locations. A vacuum truck was used to collect the product and 
associated contaminated water which was then pumped into Union Chemicals 
storage tanks on site. Soil and water samples were collected from the area of 
the seep and analyzed for xylene, toluene, and benzene (Tables 1.and 2). A 
second seep was observed during these field activities approximately 60 feet 
east of the first seep (Figure 2). A sump was dug at the point of this seep 
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and packed with absorbent material. The second seep prompted additional 
investigation to better define the existing problem. 

Four test pits were excavated along the southern perimeter curb of the parking 
lot and driveway (Figure 2). During excavation of Test Pits 1, 2, and 3, 
product was observed seeping from the subsurface soil walls. One composite 
soil sample was collected from each of the four pits. Samples from Test Pits 
2 and 4 were analyzed for volatile organics compounds (Table 2). A water 
sample was also collected from the bottom of the vacuum truck (Table 1). Soil 
classifications for these pits are presented in Appendix A. 

The results of analyses from soil and water samples collected during the 
emergency response and additional investigation activities were used to design 
the work plan for the site assessment described in the following sections of 
this report. 

2.2 DRILLING AND SOIL SAMPLING 
Thirteen six-inch-outside-diameter soil borings were drilled to selected 
depths through surface fill and into natural subsurface soils (Figure 2). 
Soil samples were collected continuously from the borings using a two-inch-
outside-diameter split-barrel sampler which was decontaminated between samples 
using detergent followed by clean rinse water. The sampler was driven ahead 
of the augers by a 140-pound hammer dropped 30 inches to provide Standard 
Penetration Test data (American Society for Testing and Materials [ASTM] 
Procedure D1586). Soil sample composites were collected from each two-foot 
interval starting at the ground surface. The soil samples were placed in 
clean, 500—milliliter, sealed amber glass jars. Two. 40—milliliter volatile 
organic analysis (VOA) vials were also collected for each sample. Head space 
measurements for volatile organics were made from the jars with an organic 
vapor analyzer (OVA) to assist in characterizing soil contaminant levels 
(Table 3). All soil samples were shipped with appropriate chain-of-custody 
forms to the IT laboratory in Export, Pennsylvania for analysis and archiving. 
A log describing both the visual classification of the soils and drilling con
ditions was prepared by the IT field geologist (Appendix A). Drill cuttings 
and other wastes were drummed upon completion of each hole and properly dis
posed of later with other wastes derived from the initial emergency response 
activities at the Waste Conversion landfill. 
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2.3 MONITORING WELL INSTALLATION AND DEVELOPMENT 
Monitoring wells were installed in 12 of the borings to allow ground water 
samples to be collected for chemical analysis and to provide water level 
information necessary to assess the direction and rate of ground water flow. 
The wells were constructed of two-inch-inside-diameter Schedule 40 stainless 
steel pipe with flush threads and 0.010-inch slotted stainless steel screens. 
A filter pack of coarse silica sand was placed in the annulus around each well 
screen and a bentonite seal was installed above the filter pack to impede the 
infiltration of surface water into the well. The remaining annulus between 
the borings and riser pipes was then grouted to ground surface with a mixture 
of cement and bentonite. A locking cap was installed on the riser pipe and 
eight-inch steel lamp hole covers were cemented in place around the riser pipe 
and set level with the ground surface. Well completion diagrams are presented 
in Appendix B. 

The wells were developed by pumping with a diaphragm pump and flushing to 
remove fines from the area around the sensing zone to enhance communication 
between the water-bearing zone and the well. All water collected from the 
wells was placed in drums and later transferred to the Union Chemicals on-site 
storage tanks. All downhole well completion equipment was decontaminated 
between holes with hexane washes and distilled water rinses. The decontami
nating fluids were collected and placed in the Union Chemicals on-site storage 
tanks. 

2.4 MONITORING WELL ELEVATION AND LOCATION SURVEY 
A survey was conducted of the installed monitoring wells by Goodman, Allgair, 
and Scott, a local, registered surveyor, to provide both vertical and horizon
tal control for water levels, samples, and geologic data. The Union Chemicals 
facility itself is surveyed horizontally to the New Jersey State Plane Coordi
nate System and vertically to the U.S. Geologic Survey elevations. Well loca
tions and pertinent elevations are shown in Figure 2 and Table 4, 
respectively. 

2.5 WATER LEVEL MEASUREMENT 
Measurements of ground water levels in the monitoring wells were taken on 
three different dates and at five different times (Table 5). The water levels 
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were obtained at varying times in an attempt to define ground water gradients 
at the site under varying tidal conditions. It was concluded, however, that 
proper evaluation of the tidal influence on the site ground water gradient 
would require installation and operation of several continuous water level 
recorders for a period of at least two weeks. 

2.6 GROUND WATER SAMPLING AND ANALYSIS 
Water samples were collected from each of the monitoring wells using a 1.05-
inch-outside-diameter point source bailer. The samples were collected in 
order from the cleanest wells to those with the greatest accumulation of 
product. The sampling method was designed to determine whether or not vola
tile organic contaminants were stratified in the aquifer. Samples were col
lected separately from the top and bottom of the water column in Wells 5, 6, 
8, 9, 10, and 11. Only the cop of the water column was sampled in the re
maining wells. The monitoring wells were not purged immediately prior to 
collecting samples to avoid disturbing any stratification of dissolved con
taminants in the aquifer or the formation of free-phase product layers. Free-
phase product was observed in Monitoring Wells 5, 6, and 8 at the top of the 
ground water table. Sample temperature, pH, and specific conductance were 
measured and recorded for each sample in the field. Ground water samples were 
placed in appropriate sealed containers with appropriate chemical preserva
tives and cooled to wet ice temperature (4 degrees Celsius) for delivery to 
the IT analytical laboratory. Chain-of-custody forms were completed and 
shipped with the samples. The bailer was decontaminated between wells with 
hexane and distilled water which was collected and placed in the Union Chem
icals on-site storage tanks. 

All samples were analyzed for volatile organic compounds. Samples from Wells 
1, 5, 8, and 12 were analyzed for chloride, sulfate, and alkalinity. The 
results of all analyses are presented in Table 6. 

2.7 HYDRAULIC CONDUCTIVITY TESTING 
In situ rising head permeability tests were conducted in Monitoring Wells 1, 
4,. 6, 7, and 12 following ground water sampling to determine well sensitivity 
(degree of communication between the well and the water-bearing zone) and the 
hydraulic conductivity of the water-bearing zone. The tests were conducted by 
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lowering the water level in the well below the ground water table and measur
ing the subsequent rise in water level as a function of time. The results of 
the permeability testing are presented in Table 7. 

2.8 STREAM SEDIMENT SAMPLING 
Two sediment samples were collected from Noes Creek (a low gradient tidally 
influenced stream); one from sediments upstream of the plant and the second 
from sediments downstream of the plant (Figure 2). The purpose of collecting 
these samples was to provide a preliminary determination of the plant's impact 
on Noes Creek sediments. The samples were collected with a hand trowel at the 
surface of the scream bottom sediments. Samples were placed in clean, amber 
glass jars and shipped to the IT laboratory for analysis. Results of the 
analysis are presented in Table 8. 

• 

3.0 RESULTS OP INVESTIGATION 

3.1 SITE GEOLOGY AND HYDROCEOLOCY 
The Union Chemicals facility is constructed on relatively level fill material 
emplaced on irregular, unconsolidated sedimentary deposits. Cross sections 
were constructed from the borings logs and are presented in Figures 3, 4, and 
5. The locations and orientations of the sections are shown in Figure 2. 

Fill deposits range in thickness from zero to at least 15 feet beneath the 
£ite and are composed of fine to coarse sands with some gravels, clay, bricks, 
concrete, metal, glass, and slag. Beneath the fill are irregular deposits of 
sands, clays, silty clays, silt, and peat. It appears that older sand and 
clay deposits have been partially eroded and the depressions filled in with 
younger deposits of peat, clays, and sands. This reworking of sediments was 
probably the result of meandering and ensizing by Noes Creek. 

Ground water elevation data were collected at five different times and tidal 
stages (Table 5). The data show fluctuating water levels which may be associ
ated with tidal changes. The total change in ground water level and lag time 
at each well due to tidal influence cannot be determined from the present data 
base. It may be necessary to install and operate several continuous ground 
water level recorders for a short time period to obtain the data*required for 
evaluation of remedial action alternatives. 
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Generally, the ground water flows from north to south across the site 
(Figure 6). The water table contours were developed from the average of the 
last four water level measurements, excluding deeper Wells MW-7 and MW-2. 

Water levels in two well groups, MW-1 and MW-2 and MW-6 and MW-7, show a 
downward ground water gradient in the sediments. The gradient is slight but 
consistent at these two sites. Actual vertical gradients may be greater 
beneath the site; the measured magnitude is likely reduced from actual condi
tions by the size of the sensing zone established by the long length of screen 
in the wells. 

Permeability test results indicate that the fill, sand, and clay deposits have 
low to moderate hydraulic conductivities (Table 7). 

Assuming an average ground water gradient of 5 feet/330 feet, an average 
hydraulic conductivity of 3 x 10"5 feet per second (9 x 10~4 centimeter per 
second), and a porosity of 0.4, the average ground water velocity was calcu
lated to be about 1 x 10 6 feet per second, or about 32 feet per year. This 
value was calculated using the following equation: 

where 
k. = average hydraulic conductivity, 
i = average horizontal ground water gradient perpendicular to the 

direction of ground water flow, and 
© = assumed representative porosity. 

3.2 ANALYTICAL RESULTS 
Elevated concentrations of volatile organics were detected in water and soil 
samples during the initial emergency response program (Tables 1 and 2). Addi
tionally, free product was observed flowing into Test Pits 1 through 3 and at 
the water table in Monitoring Wells 5, 6, and 8. Water samples collected from 
seeps contained 8,200 parts per billion (ppb) benzene, 7,700 ppb toluene, and 
lj)0_,000 ppb total xylenes. Soil samples collected from the area*adjacent to 
the seep had a benzene concentration of 200 ppb and total xylenes" of 440 ppb. 
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Table 2 also indicates the levels of volatile organics which were detected in 
soil samples from Test Pits 2 and 4. Test Pit 2 evidenced higher concentra
tions of all parameters analyzed than Test Pit 4, with the exception of ethyl-
ho".. cue and total xylenes. The Test Pit 2 soil sample contained significant 
oncentrations of: 

o Chlorobenzene 
o Methylene chloride 
o Tetrachloroethylene 
o 1,1,1-trichloroethane 
o Acetone 
o Total xylenes. 

The Test Pic 4 soil sample contained significant concentrations of chloroben
zene and total xylenes. 

During the drilling operations, head space measurements of volatile organics 
were conducted on soil samples which had been placed in glass jars. The 
results of the measurements indicate that organic materials are present 
throughout the sampled soil columns (Table 3). The type of OVA used for these 
determinations was of the ionization type so that methane gas, if present, did 
not influence the readings. 

The ground water collected from the 12 monitoring wells was analyzed for all 
volatile priority pollutants and selected volatile nonpriority pollutants. 
Table 6 is a summary of pollutants detected in the water samples. The signif
icant contaminants appearing on this list which have the potential for the 
greatest health risk are: 

( o Benzene 
I o Chlorobenzene 
\ o Methylene chloride 
I o Tetrachloroethylene 
j o Trans-l,2-dichloroethylene 
/ o 1,1,1-trichloroethane 
f o Trichloroethylene. 

Significant (greater than 100 ppb) concentrations of these contaminants were 
found in Monitoring Wells 4 through 11. 
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Volatile organics were not detected in the sediment samples coLLected from 
Noes Creek. 

4.0 QUALITATIVE RISK ASSESSMENT 

4.1 INTRODUCTION 
A hydrogeologic investigation of the Union Chemicals site located in Carteret, 
New Jersey has indicated the presence of several volatile organic chemicals in 
the ground water beneath the facility. This qualitative risk, assessment will 
provide a preliminary appraisal of the health risks and environmental impacts 
associated with exposure to those chemicals in site-specific circumstances. 

The fundamental concept of the risk assessment stipulates the requirement of a 
hazard and an exposure to that hazard before a health risk or environmental 
impact can occur. A completed exposure pathway is inferred, which includes 
three necessary components: (1) a source—the presence of contaminants having 
known toxicological characteristics; (2) an exposure pathway—actual or poten
tial pathways that are complete; and (3) receptors—human and environmental 
receptors in the exposure paths. The hydrogeologic study has established the 
presence of the hazardous constituents and provides preliminary data to evalu
ate the potential exposure pathways. 

High levels of monocyclic aromatic hydrocarbons (benzene, chlorobenzene, 
ethylbenzene, toluene, and xylene) and halogenated aliphatic hydrocarbons 
(tetrachloroethylene, 1,1,1-trichloroethane, and vinyl chloride) were detected 
in site ground water and surface seepage samples. A nonaqueous phase liquid 
(NAPL) flow condition, evidenced by the presence of a product layer above the 
aqueous fraction of the seeps and ground water samples, was observed during 
the emergency response and hydrogeologic investigation phases of this project. 

Based on the geographical and topographical distribution of potential human 
receptors and environmental biota, a preliminary estimate would indicate a low 
potential for human exposure and a high possibility of impacts on environ-
mental biota, to the extent they are present in Noes Creek and the Arthur 
Kill. 
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4.2 CONTAMINATION CHARACTERIZATION 
The contamination pattern of volatile organic constituents found on site can 
be' characterized by the presence (or absence) and concentrations of selected 
indicator chemicals in the individual environmental media sampl=; -,;d by 
evaluation of the spatial distribution of contaminants. 

Volatile organic contamination of ground water was chosen as the primary site 
investigation focus due to the following: 

o The bulk of the materials handled at the facility and 
the materials known to have been released in the past 
or detected in ground water during the emergency 
response phase of the project are volatile organic 
compounds. 

Volatile organic compounds are generally highly mobile 
in soils due to-high volatility (as indicated by vapor 
pressure), have high water solubility, and low capacity 
for soil adsorption (soil adsorption coefficient); 
therefore, permanent soil and sediment contamination by 
volatile organics should be minimal as compared to 
current levels of ground water contamination. 

4.2.1 Probable Contaminant Source 
High concentrations of volatile organic chemicals were found in the ground 
water and seeps (aqueous and nonaqueous fractions) collected at the site. The 
observed pattern of contamination and the resulting hypothesized sources 
depend to some extent on the placement of the monitoring well. This 
dependence results from the necessity to infer contamination patterns between 
the monitoring wells. 

It appears that past spills and leakage has occurred from the tank farm 
located in the northwest section of the site. Monitoring Well 12 is an on-
site upgradient well that has some utility as the background descriptor. 
Monitoring Wells 1 to 3 may also be monitoring background water quality, or 
are located outside of the contaminant plume. The ground water in these wells 
does not appear to be impacted at the present time. Major chemical constitu
ents in the contaminated ground water plume emanating from the tank area are 
monocyclic aromatic hydrocarbons (MAHs). Indicator constituents in this 
category are benzene, chlorobenzene, ethylbenzene, toluene, and xylene. 

10 



Halogenated aliphatic hydrocarbon (HAHs) display a different distribution 
pattern among the analyzed samples and the location of the sampling points. 
They appear to have emanated from the tank farm in the center of the Union 
Chemicals facility. This is based on the absence of these particular contami
nants in the ground water in the vicinity of the northwest tank farm. The 
HAHs selected as indicator chemicals for this site are tetrachloroethylene 
(PCS), r,l,l-trichloroethane commonly known as methyl chloroform (MC), and 
vinyl chloride (VC) probably resulting from biodegradation of the PCE. 

It must be emphasized that the above conclusions relating to the probable 
sources are based on limited background information and a small chemical 
analytical data base. 

^•2.2 Characterization of Extent of Contamination 
This description of the extent of contamination is intended to provide a 
framework for assessment of exposure to hazardous constituents migrating from 
the site. Since the chemical analytical data base is essentially limited to 
volatile organic contaminants detected in the ground water, the character of 
the other environmental media, i.e., ambient air (on and off site); soils 
(surficial and subsurface), in the unsaturated and saturated zone; surface 
water in Noes Creek and Arthur Kill; and creek sediments, cannot be directly 
evaluated. Appraisal of the likely extent of contamination of these envi
ronmental media is based on the limited background information and site 
investigation data available. 

Ambient Air 
The quality of on-site ambient air is unknown. However, the presence of 
volatile organics at relatively high concentrations in the ground water, the 
very shallow unsaturated zone above the ground water table which potentially 
provides a link between the air and ground water through capillary action, and 
contaminated seeps on site would indicate some impact on ambient air quality. 

Volatile organic constituents are volatilizing from ground water, possibly 
contaminated soils (actual levels are unknown; high OVA readings were observed 
during soil disturbance when excavating the test pits) and contaminated sur
face waters of Noes Creek. The ambient air levels of benzene are probably 
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elevated above background and could be at concentrations on the site that pose 
some risk upon exposure. All of the other contaminants, i.e., chlorobenzene, 
ethylbenzene, toluene, and xylene, will most likely also be elevated above 
background levels but are not expected to reach concentrations associated with 
health risks. None of the HAHs, although they will volatilize, are expected 
to be present above background levels. Vinyl chloride will evaporate readily 
at ambiSTlt temperatures, but detectable incremental elevations in concentra
tions are not likely due to the low levels detected in site ground water. 

Undetermined semivolatile organics and inorganic constituents, if any, would 
not volatilize to the extent necessary to impact ambient air quality. 

Soils 
There is only a very limited.chemical analytical data base available to esti
mate the extent of soil contamination. Based on the behavior of chemicals in 
the environment, the list of chemical products handled at this facility, and 
the presence of a NAPL flow condition, the following limited characterization 
may be applicable to this site: 

o Presence and levels of_volatile organic contaminants 
(found in the ground water) in the soils will be 
limited unless bulk dumping has occurred in the past or 
there is an ongoing contaminant release. Volatile 
organics are highly mobile in soils due to their 
ability to evaporate to air, high solubility in water, 
and low soil adsorption capability. 

o Phthalate esters, polycyclic aromatic hydrocarbons 
(PAHs), and halogenated ethers may be present at signi
ficant levels in the soils in the unsaturated and 
saturated zones. The reported product mix and presence 
of a nonaqueous fraction (which is mainly organic sol
vents) would enhance the mobility of these relatively 
immobile chemicals in the soil and water media. How
ever, there are no data available to determine the 
validity of this premise. 

Ground Water 
There appears to be both vertical and horizontal migration of the volatile 
organic constituents found in the ground water. This is likely due to the 
behavior of these particular chemicals in the environment. Vertical stratifi
cation of contaminants in some of the wells is apparent; lower specific 
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gravity compounds were found in higher concentrations in sampLes taken from 
the top of the well. This may be due to gravity separation or could be due to 
a mixing of the NAPL solution in the upper sample. 

The lighter MAHs appear to have migrated from the northwest tank area. The 
highest concentrations were found downgradient at this area in Monitoring 
Wells 6"and 8. Benzene and chlorobenzene were observed at the highest concen
trations (benzene at 85,000 micrograms per liter [ug/t] maximum; chlorobenzene 
at 230,000 ug/l maximum) and with the highest frequency (15 positive detec
tions in 16 samples). Only the MAHs (benzene, chlorobenzene, ethylbenzene, 
toluene, and xylene) and methyl chloroform have moved to the deeper part of 
the aquifer as indicated by the analytical results from the Monitoring Well 7 
deep well sample. 

The contaminant plume appears to be confined to a relatively limited area. 
Monitoring Wells 1 through 3 do not appear to be in the influence of the plume 
at this time. 

Relative to potential exposure to contaminated ground water, it should be 
noted that: 

o The dominant ground water flow direction is toward Noes 
Creek and Arthur Kill. This is away from the greatest 
concentration of human receptors located northwest of 
the site. Consequently, the potential for exposure to 
significant levels of volatile organic pollutants in 
ground water by ingestion is very low. This premise is 
valid whether the ground water is or is not being used 
for drinking purposes. Therearei_howeveri_no_knowr^ 
users of shallow ground water in the area of the site. 

o Because there are no available data regarding semi-
volatile organics that may be present in the ground 
water due to the NAPL conditions, the potential impacts 
due to ground water discharge to surface water cannot 
be evaluated. 

Surface Water 
There is a very limited available data base to characterize the contamination 
of surface water, i.e., Noes Creek and Arthur Kill. See^j^^and^jjroundtjater 
accumulated in the test pits are defined as ground water for the-estimation of 



health risks and environmental impacts. Evaluation of surface water quality 
was not an objective of the first phase of the hydrogeological study. 

A clear understanding of the environmental fate of the site contaminants is 
essential for estimating health and environmental impacts. The volatile 
organics in the ground water will be essentially volatilised at the surface 
water/afflftient air interface. The most likely potential impacts on environ-
mental and human receptors will be from migration of semi volatile organic 
pollutants in the nonaqueous fraction of contaminated ground water to both 
surface water and sediments. Semivolatiles that are solubilized in the 
nonaqueous phase could adsorb to colloidal particles in surface water and 
settle to the bottom in the sediments. There, they would be available to 
aquatic biota if biota are present. Some toxic constituents, i.e., PAHs, if 
they are present, could move.up the food chain by bioaccumulation and biomag-
nification to result in significant potential exposure. 

The extent of surface water contamination is unknown. Attenuation of volatile 
organic contaminants by evaporation and the unlikely possibility of impacted 
surface water being used as a potable water source (it may be brackish or sea 
water) may preclude exposure by human receptors. Transfer of volatile 
organics to ambient air is not expected to result in significant levels due to 
the great opportunities for attenuation by advection and dispersion in the 
open atmosphere. 

4.3 EXPOSURE PATHWAYS 
An exposure pathway is the route a contaminant may take to reach a susceptible 
receptor. For an exposure pathway to be complete, three factors must be 
present: a source of contamination, a route of contaminant transport, and an 
exposure of an environmental or human receptor to the contaminants. The mode 
of exposure and its duration also influence the impacts. Modes of exposure 
are usually categorized as inhalation, ingestion, and dermal (direct con
tact). There may be indirect exposures by ingestion of contaminated foods and 
by dermal and inhalation during recreational use (wading, fishing, and boat
ing) of surface waters. Exposure durations are separated into two main 
classes, i.e., acute, which is of short duration and frequency, -and chronic, 
which implies long-term (months and years) and continuous or frequent 
exposure. 
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4.3.1 Ambient Air 
All of the detected contaminants are volatile organic constituents; conse
quently, all will evaporate at the soil/air and surface water/air interface to 
result in incremental increases in levels above background. The only poten
tial exposure to toxicologically significant levels of the most critical 
contaminant (benzene) will be on site. Advection and dispersion would atten
uate vapSr concentrations to safe levels at the nearest off-site human 
receptor locations. 

4.3.2 Soils 
Surficial Soils 
The relatively difficult access to the industrial area in which the site is 
located (the presence of a railroad track and perimeter fencing separating the 
residential area from this site) will minimize the trespass of children and 
third-party intruders. Consequently, only on-site personnel will be con
sidered to be the potential receptors due to direct contact with or ingestion 
of contaminated surficial soils. Therefore, direct contact with contaminated 
surface soils is not considered to be a potential exposure path. 

Subsurface Soils 
Exposure to contaminants that may be present in the deep soils by direct 
contact is not expected to be a viable exposure pathway. Deep soils may serve 
as a conduit to transport volatile organics, and potentially semivolatile 
organics mobilized in the NAPL, to ground water. 

Migration of volatile organics from the unsaturated zone to ambient air will 
elevate ambient air concentrations, but significant concentrations are not 
expected on site and are very unlikely at any off-site receptor location. 

4.3.3 Ground Water 
Ingestion of contaminated ground water is not expected to be a critical expo
sure path at this site. All of the ground water beneath the site is flowing 
away from the closest cluster of homes (supplied by a city water system). 
Ground water discharges from the site into Noes Creek very rapidly reach 
Arthur Kill . Both bodies of water are subject to salt water intrusion making 
local surface water an unavailable source of potable water for tlie nearby 
residents. 
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Indirect exposure to some contaminants, if the volatile organics are not 
attenuated, during recreational use of Arthur Kill is possible. However, the 
industrial character of the surrounding area and the presence of a large 
active landfill and marsh on the Staten Island side of the Kill would deter 
recreational use of the surface water in the impacted area. 

4.3.4 'Surface Water 
Surface waters may be impacted. There are no available data to determine 
whether volatile organic contaminant attenuation is occurring. If semivola-
tile organic constituents are entering the Creek and Kill they would accumu-
late in the bottom sediment. Consequently, there could be some potential for 
uptake in the food chain with subsequent exposure of human receptors due to 
ingesting contaminated aouatic food. The volatile organics do not bioaccumu-
late to any great extent. The most likely exposure path would be associated 
with semivolatiles that may be mobilized in the NAPL and transported by ground 
water discharges and surface seeps to Noes Creek. 

4.3.5 Environmental Impacts 
The most toxic class of contaminants in the context of aquatic toxicity is the 
inorganic constituents. This does not appear to be a problem at this site. 
The low conductivity of the ground water samples is indicative of low dis
solved solids and an absence of ionic activity in the water. Volatile organ-
ics will be attenuated due to evaporation of the surface water/air interface. 
In addition, most of them are not acutely or chronically toxic to aquatic 
biota at the expected surface water concentrations* The introduction of 
pollutants from the landfill that have high associated biological and chemical 
oxygen demand may affect the dissolved oxygen levels in the creek and Arthur 
Kill to result in adverse effects on the aquatic biota (if they are present). 

4.4 RECEPTORS 
The following potential human receptors may be present in the vicinity of the 
site: 

o Users of ground water for drinking purposes - None 
known in the area surrounding the site 



0 Users of surface water for recreational purposes -
Dermal exposure during swimming and boating (Inadver
tent dermal exposure) and inhalation of volatilized 
o r g a n i c s  — — _ _ _ _ _ _ _ _  

o Persons trespassing on site and coming in direct con
tact (dermal exposure) with contaminated soils and 
ground water (seeps) on site 

—• o Persons coming in contact with contaminated sediment 
and surface soils that may have migrated off site in 
surface runoff 

0 Persons inhaling volatilized organic vapors that are 
mobilized by wind erosion 

o Persons consuming contaminated aquatic food that has 
bioaccumulated and biomagnified contaminant levels. 

Environmental receptors include: 

o Aquatic biota that are exposed to organic contaminants 
with associated bioaccumulation and biomagnification 
characteristics 

o Surface waters that may be adversely affected to limit 
their use for any purpose 

o Wetland and marsh ecologies chat are very fragile and 
will be adversely altered by introduction of chemical 
contaminants. 

The identification and characterization of the above receptors was not an 
objective of the first phase of this investigation. Based on the topo
graphical and geographical character of the site and the surrounding area, as 
interpreted from the USGS map, the presence of the above receptors at loca
tions where significant impacts may be possible is not a high probability at 
present or at some future time. 

A.5 HAZARD IDENTIFICATION 
The identification and characterization of hazards associated with the site is 
based on the presence and concentration of chemicals found. Consequently, 
this hazard characterization is based on volatile organic compounds detected 
in-the ground water beneath the site. 
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The following criteria are used to select the indicator contaminants for the 
risk assessment: 

o Toxicity - If the contaminant has associated biological 
health impacts, i.e., carcinogenicity or development 
effects, it should be included as a contaminant of 
concern. Acute and chronic systemic toxicity has an 
implied threshold level; consequently, other criteria 
must be used in conjunction with toxicity. 

o Concentration levels - Constituents detected at high 
concentrations in the environmental media should be 
included if they are prevalent. 

o Prevalence is defined by the frequency of positive 
detections in the collected samples and the character 
of the contamination pattern. 

o Persistence in the environment. 

Table 9 provides a summary of the pertinent factors for categorizing the 
detected contaminants. 

Benzene, vinyl chloride, and PCE are classified as suspect animal or human 
carcinogens. They were found frequently, especially benzene, in the ground 
water samples at significant concentrations. Consequently, all were included 
as indicator contaminants. 

Ethylbenzene, toluene, methyl chloroform, and xylene, which have exhibited 
systemic toxicity with associated thresholds, were detected frequently to 
indicate a high prevalence in the ground water. They were selected as indi
cator contaminants for the risk assessment* 

Chlorobenzene was classified as an indicator chemical due to the very high 
concentrations found on site. Since it does not possess any toxicological 
properties, it was considered to be a precursor of benzene and xylene and was 
used to define the extent of contamination. 

Although chloroethane was frequently detected in the ground water samples and 
th.e maximum concentration of 1,600 ug/t was considered to be an anomaly (the 
next highest value was 67 ug/£) the concentrations are not considered to be 
significant. This evaluation is based on the low toxicity of this compound by 
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che ingestion route and its chemical nature, i.e., it is a gas at normal 
temperatures. 1,1-dichloroethane and 1,2-trans-dichloroethylene were also 
detected frequently. However, at the concentrations measured exposure is not 
likely to cause a health impact. 

Ketones (acetone, 2-butanone [methylethyl ketone]) and styrene were found less 
frequently. However, at the reported concentrations, exposure is not expected 
to result in any adverse health impacts due to the relatively low systemic 
toxicity of these compounds. 

4.6 EXPOSURE ASSESSMENT 
As explained in the previous sections, there is no existing exposure of 
receptors to the site contaminants due to hydrological and geographical fac
tors. Vapors and airborne particulates are not expected to reach off-site 
human receptors in signifianct conentrations. Additionally, the population in 
close proximity to the site is served by a municipal water system and the 
direction of contaminated ground water migration is directly away from the 
closest off-site human receptors. Thus, they are not located in potential 
exposure pathways. Ambient air and ground water contaminant concentrations 
will be reduced to insignificant levels by the time they reach the nearest 
downwind and downgradient human receptor. 

If sensitive ecological systems are in the exposure pathway, i.e., marsh and 
wetland habitats, there could be some potential degradation or alteration of 
the biotic communities. 

Presence or absence of environmentally persistent contaminants has not been 
established. The above exposure assessment is based only on the available 
chemical analytical data, hydrological data developed in-this phase of the 
investigation, and an interpretation of the U.S. Geological Survey topographic 
map of the area. 

4.7 RISK CHARACTERIZATION 
Due to hydrological and topographical factors, and spatial distribution of 
possible receptors, the site does not appear to pose any health risks. There 
is some potential for environmental impacts on aquatic and terrestrial biota 
if fragile ecological habitats are located in the area. 
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TABLE 4 
MONITORING WELL ELEVATIONS(a) 

MONITORING WELL TOP OF CO-_"" TOP OF INSIDE PIPE BOTTOM OF WELL 

MW-1 8.98 8.27 -1.02 
MVp'2 8.47 7.91 -21.53 
MW-3 9.31 8.87 -4.69 
MW-4 9.30 8.68 1.30 
MW-5 9.16 8.90 1.16 
MW-6 8.84 8.60 -7.16 
MW-7 8.83 8.24 -23.17 
MW-8 9.43 8.82 4.57 
MW-9 10.40 9.89 -4.60 
MW-10 10.83 10.32 2.83 
MW-11 11.25 10.70 3.25 
MW-12 12.48 12.10 4.48 

(a)Elevations in feet (msl). 
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TABLE 8 
STREAM SEDIMENT ANALYSES SUMMARY 

PARAMETER SAMPLE IDENTIFICATION 

Volatile Priority Pollutants 

(ppb) 

Volatile Non Priority Pollutants 

(ppb) 

Other Parameters 

(ppm) 

Total Organic Carbon 
Total Organic Halogen 

NC-D NC-U 

None Detected 

None Detected 

3500 3300 
0.40/0.46 0.74 
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TABLE 2 

PERMEABILITY OF GEOLOGIC MATERIALS* 

Type of Material 

Clay, compact till, shale; unfractured 
metamorphic and igneous rocks 

Silt, loess, silty clays, silty 
loams, clay loams; less permeable 
liuitone, dolomites, and sandstone; 
moderately permeable till 

Fine sand and silty sand; sandy 
loams; loamy sands; moderately 
permeable limestone, dolomites, and 
sandstone (no karat); moderately 
fractured igneous and metamorphic 
rocks, some coarse till 

Approximate Range of Assigned 
Hydraulic Conductivity Value 

<10"' cm/sec o 

10"5 - 10"' cm/sec l 

10"3 - 10"5 cm/sec z 

Gravel, sand; highly fractured >10"3 cm/sec 
igneous and metamorphic rocks; 
permeable basalt and lavas; 
karat limestone and dolomite 

* Derived from: 

Davis, S. H., Porosity and Permeability of Natural Materials in Flow-Throush 
Porous Media. &.J.M. DeWest ed., Academic Press, New York, 1969 

Freeze, R.A. and J.A. Cherry, Groundwater. Prentice-Hall, Inc., New York, 1979 
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TABLE 3 

CONTAINMENT VALUE FOR GROUND WATER ROUTE 

Av.ln v.lu. of 0 If. (1) oil th. hoiordouo oub.t.oco. ot tho facility ara underlain by an eaaanctally oon paraaabla aurfaca (natural or arti
ficial) and adaouata laachata collection ayataaa and dlverelon ayataaa ara praaantl ot (2) there la no ground voter In the vlclotty the value 0 doaa not 
Indicate no rlek. (ether. It lndlcatee a algnlfIcantly lover relative rlek vhao conpered with nora aarloua altaa on a national level. Othervlee. evaluate 
the containment for each of the different neana of atoraga or dlapoaal at the facility uelng the follovlng guidance. 

A. Surface Impoundment 

Sound run-on diversion structure, 
essentially non permeable liner (natural or 
artificial) compatible with the vasts, and 
adequate leachate collection aystee 

Essentially non permeable compatible liner 
with no leachate collection system; or 
Inadequate freeboard 

Aeelmed Value 

0 

fotentlally unsound run-on dlverelon 
structure; or moderately permeable 
compatible liner 

Unsound run-on diversion structure; no 
liner; or incompatible liner 

C. riles 

Piles uncovered and waste stabilised; 
or piles covered, waste unetabllieed, 
and essentially non permeabla liner 

Piles uncovered, waste unstablisad, 
moderately permeable Hoar, and leachate 
collection system 

Assigned Value 

0 

Piles uncovered, waste unstablllsed 
moderately permeable lloar, and no 
leachate collection system 

Piles uncovered, waste unstablisad, 
liner 

D. Landfill 

B. Containers 

Containers sealed and in sound condition, 
adequate liner, and adequate leachate 
collection eyetem 

Containers sealed and In sound condition, 
no liner or moderately permeable liner 

Containers leaking, moderately permeable 
liner 

Containers leaking and no liner or Incompatible 
liner 

Assigned Value 

0 
Eassntialiy non permeable liner, liner 
compatible with waste, and adequate 
leachate collection system 

Essentially oon permeable compatible liner, oo 
leachate collection system, end landfill surface 
precludes ponding 

Assigned Value 

0 

Moderately permeable, compatible liner, 
surface precludes ponding 

and landfill 

Ho liner or incompatible liner; moderately 
permeable compatible liner; landfill surface 
encourages ponding; no run-on control 



more specific information is given in Tables 4 and 5. 

Toxicity of each hazardous substance being evaluated is given a 

value using the rating scheme of Sax (Table 6) or the National Fire 

Protection Association (NFPA) (Table 7) and the following guidance: 

Toxicity Assigned Value 

Sax level 0 or NFPA level 0 0 

Sax level 1 or NFPA level 1 1 

Sax level 2 or NFPA level 2 2 

Sax level 3 or NFPA level 3 or 4 3 

Table 4 presents values for some common compounds* 

Hazardous waste quantity includes all hazardous substances at a 

facility (as received) except that with a containment value of 0. 

Do not include amounts of contaminated soil or water; in such cases, 

the amount of contaminating hazardous substance may be estimated* 

On occasion, it may be necessary to convert data to a common 

unit to combine them. In such cases, 1 ton - 1 cubic yard • 4 drums 

and for the purposes of converting bulk storage, 1 drum -

50 gallons. Assign a value as follows: 

Tons/Cubic Assigned 
Yards No. of Drums Value 

0 0 0 
1-10 1-40 1 
11-62 41-250 2 
63-125 251-500 3 
126-250 501-1000 4 
251-625 1001-2500 5 
626-1250 2501-5000 6 
1251-2500 5001-10,000 7 
>2500 >10,000 8 
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TABLE 4 
WASTE CHARACTERISTICS VALUES 
FOR SOME COMMON CHEMICALS 

CHKICAL/CGKPOCND 

Acetaldabyde ) 0 3 2 
Acetic Acid 3 0 2 1 
Acatooa 2 0 3 0 
Aldrla 3 3 1 0 
lainita, Anbydroua 3 1 0 
Anllina 3 I 2 0 
laaaaaa 3 1 3 0 
Carbon Tetrachloride 3 3 0 0 
Chlowiana 3 3 0* 0« 
Chlorobenaame 2 2 3 0 
Chloroform 3 3 0 0 
Craaol*0 3 I 2 0 
Craeol-KA? 3 i 1 0 
Cyclohasana 2 2 3 0 
Indrln 3 3 1 0 
Itbyl lenaame 2 1 3 0 
Formaldehyde 3 0 2 0 
Formic Acid 3 0 2 0 
hydrochloric Acid 3 0 0 0 
Xeopropyl Kthar 3 3 1 
Lindane 3 3 0 
Natbamo 1 1 3 0 
Methyl Kthyl lotomo 2 0 3 0 
Methyl ParathIon in Zylaoo Solution 3 06 3 2 
Naphthalona 2 1 2 0 
Nitric Acid 3 0 0 0 
Parathion 3 0* 2 
res 3 3 04 o4 

N»ilom. Enrooome 3 1 2 0 
(Fual OU No. 1) 

Phonal 3 1 2 0 

Sulfuric Acid 3 0 0 2 

Toluene 2 1 3 0 

Trichlorobanrona 2 3 1 0 

at - Trichloronthana 2 2 I 0 

ZyLama 2 1 3 0 

San. N. X., Danaeroua Proparttaa of Induatrlal Hatarlala. 
Van Noatraad Khalnbold Co.. Nam Tork, 4 th ad., 197). Tha 
higheot rating liatad mdtr aaeh rhanlral la uaad. 

2 JU Aaaoclatoa. Inc., Methodology for Rating tha Ha card 
Potential of Waata Olaooaal Sltta. Nay 5, I960. 

National Flra Protection Aaaociatioo, National Flra Codec, 
Vol. 13. No. 49. 1977. 

a 
Profaaalonal Judgment baa ad on Information cantalnad in tha 
U.S. Coaat Guard CHEIS Haaardoua Chemical Data, 1978. 

d Profaaalonal Judgment baead on amletlng lltoratura. 
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TABLE 5 

PERSISTENCE (BIODEGRADABILITY) OF 
SOME ORGANIC COMPOUNDS* 

VALLFL - ) HIGHLY PDIIMN COMPOUNDS 

aldrln beptecblor 
bensopyroM heptechlor apoalde 
bentotblaoole l,2,),4,S(7,7-beptachloronorborneae 
banaochlophona baxecblorobenoene 
benoyl butyl pbthalate he *echtoro-l,}~butadiene 
bronochlorobonooM henecblorocyclehenene 
bromofarm butnnel heaacbloroethane 
broMphenyl phyntl etber Mtbyl bensetbleaole 
chlordnne penteckleroblphenyl 
chlorohydroxy bonaepbenooo pentochloropheMl 
blo-chloroleopropbyl other 1,1.1. }-tetrechloroecetone 
n-chloroQltrobonaeno tetrechleroblphenyl 
DOS thloMthylbeneothleaole 
DDT trlchlornbeneene 
dlbrOMbOMOM tv1chl oreblphnny1 
dlbutyl pbtbelato trlchlorofluoroMtbene 
1. 4-dlchlorobeasene 2,4, b-1rlcblorophenol 
dlchlorodlf luoroothoM trlphanyl pheephete 
dloldrln broMd Ich lereM thoM 
diethyl phthelete bromoform 
dl(2-etbylbejryl> pbthalate carbon tetrachloride 
dlhenyl phthelete chloroform 
dl-leobutyl phthelete chloronochloroM thane 
dlMthyl phthelete d lb romnd 1 cb lo roe theM 

4,b-dlnltro-2-entnophenol tetrechloffoethane 
dlpvopyl phthelete 1,1,J-trlcbloroe thane 
endrln 

- l mmimut rmiiruT cmrouuu 
dlcbtorld* 

baboo1c uld, Mtbjrl aattr 
bemoan 
baftiM* sulfonic acid 
but|l baaMM 
butyl broalda 
t-ca^rolactu 
catboo-dliulfld* 
o-creeol 
docsou 
1,2-dlchloroothane 
1,2-dlaotboxy b«8<«M 
l,HlMtbyl MpbtbaUaa 
1,4-dlMtbyl ptkonol 
dloctyl edlpote 
n-dodecone 
othyl bwipi 
2-atbyl-B-butM 
o-ethyltoluana 
loo doc SAO 
looprophyl benteue 

lleonaaa 
•ttbjfl color of llptocarlc acid 
Mthana 
l-Mthyl-S-ethyl-pyrldlne . 
Mtbyl naphthalene 
Mtbyl palnltate 
Mtbyl phenyl cerblnol 
Mtbyl otooroto 
nopfatbolono 

octane 
octyl chloride 
pentano 
phenyl boosoete 
pbtbolic anhydride 
propylboaoena 
1-tarplaeol 
toluene 
vinyl baneeoe 
lylaae 

VdLUB - 2 PHUirmrT cacrcum 

aceoapbtbyleM cte-2-e tbyl-4-Mtbyl-1, >-dloso lane 
etraoloe traaa-2-athjl-4-Mtbyl-l,)-dlozoUoa 
(diethyl) etraoloe puetecol 
berbltel 2-bydrosyadlpoattrlle 
borneol leophorone 
bromobenceoe tndene 
camphor looborneol 
cblerobeneaM leopropenyl-r-loopropy1 beneone 
1,2-blo-chloroethoay ethane 2-Mthosy blphaayl 
b-chloroetbyl Mtbyl etber Mtbyl blphaayl 
chlorometbyl ether Mtbyl chloride 
chloroMthyl ethyl ether Mtbyl lodeoe 
1-chloropyrldlM Mtbyleoe chloride 
dl-t-butyl-p-beaioqulnone nltroaaleole 
dlchloroethyl ether altrobeneane 
dlhyrocervooe 1,1,1-trlchloroethylane 
dlMthyl oulfoalde 
2,6-d la 11 rot OIUOM 

trlMCbyl-trloso-heaahydro-tr latino 
lOOMf 

VALUB - 0 MHPBBilSTUrt COMPOUNDS 

aceteldebyde Mtbyl baneoate 
acetic acid l-Mthyl butaaol 
ecetoM Mtbyl atbyl ketone 
ecetophenoae 2-Mthylpropanol 
bentolc ecld octedecane 
dl-toobutyl carblAol pentadacone 
docoeoM pentanol 
elcoaona propanol 
ethanol propylanlaa 
etbylamlna tottedecone haaadacaae n-trldacaae 
Mthanol n-undocaoo 



TABLE 6 

SAX TOXICITY RATINGS 

ho 
ho 

• of the 
0 • fc tailcilT* COM)** 

Ibis d««l|Utlm lo |i«M to MUfUl* which foil lato < 
(olloNioi categorical 

(o) Hotorftolo which cauee oo ban nhr «y condition* of normal uee. 

(b) Notorial* which produce toxic offocto oa howii ooljf under tbo 
BOOK uowauel condition* or by overwhelming 4oM|t. 

1 - illohr Toxicity* (low)** 

(o) AcuU lecAl. Notorial* which oo O!A«1O expoeure* looting 
oocoodo, nlnutoe, or hour# cruti ooly alight offocto oo tho oklo or 

nbranoo regardleee of tbo extent of tbo oxpoour*. 

(b) AciUt iyittmic. Hstorlol* which coo bo aboorbod Into tho 
body by Inhalation, logeetloo, or through tbo akin cad which produce 
ooly ollght offocto followlog oioglo expoeuroo laatlng oocoodo, ninutoo, 
or houro, or followlog logootloo of o otoglo dooo, regardleee of tbo 
quantity aboorbod or tbo oatoat of oapoouro. 

(c) CJMOIUC focal. Hotorlolo which oo eootlnuouo or ropootod 
• apoouroo oatoadlog ovwr porlodo of daya, am tho, or yoaro eauoo enly 
alight and uauolly reverelbl* Kara to tbo oklo or nucoua ooobraooo. 
Tho oatoat of oapoouro aay bo groat or oaoll. 

(d) CMoiuc lyttcaie. Hotorlolo dilch can bo aboorbod lato tho 
body by lah*l*tlon( logootloo, or through tho oklo oad which produce 
ooly ollghtly uauolly roworoihlo offocto oatondlog over daya. nootho, 
or yoaro. Tho oatoat of tho oapoouro way bo groat or ooall. 

lo gooarol, thoto oubotoacoo claaolflod oo haviog "alight toolclty" 
produce chaagoo lo tho huaaa body which ore readily rwverolble aad 
which will dtooppoar following termination of expoouro, olthor with 
or without nodical treatnoot. 

1 - Hodarato Toxicity* <Hod)«* 

(o) AcuU foenf. Hotnrialo which on olagl* oapoouro 
laotiag oocoodo, nioutao, or houra couao nodoroto offocto on 
tho akin or nucoua ooobranea. Thoaa offocto nay bo tho rooult 
of iotooao oapoouro for o mttor or oocoodo or nodoroto oapoouro 
for o natter of hour*. 

(b) Acu-ft AyAtmic. Katerlelo which cao bo abaorbod lato 
tho body by Inhalation, lngootloo, or through tho oklo aad 
produce nodoroto offocto following ologla oxfoauraa laotiag 
oocoodo, ninutoo, or houro, or followlog lngootloo of o-olnglo 
dooo. 

(c) chtoiuc loCAt. Hotorlolo which on cootlnuouo or 
ropootod oapoouroo extending over porlodo of dayo, nootho, or 
yoaro couao nodoroto horn to tbo akin or oucouo noahraaoo. 

(d) ChnotUc ApAftnic. Motorlalo which caa bo aboorbod 
Into tho body by Inhalation, lngootloo, or through tho akin and 
which produce noderate offocto followlog cootlnuouo or ropootod 
expoeuroo oatondlog over porlodo of dayo, naotha, or yoaro. 

Thoee oubotancoo claaolflod oo having "nodoroto toxicity" 
nay produce irravarolblo aa well ao reverelbU chaagoo in tho 

body. Thaoo chaagoo are oot of ouch eeverity ao to 
threaten life or to produce eerloue phyolcal Inpalrnoot. 

3 • Savor* Toxicity* (High)** 

(o) Acute tocat. ttetorlolo which on oioglo axpoouro 
*Mn or nucoua 
life or to couao 

(01 ACUtC UiClU. 
looting oocondo or ninutoo cauao injury to oklo or nucoua 
no^ranoo or eufflcleot oo verity to threaten 111 

: phyolcal inpeirnont or dlaflg«« 

(b) Acute ApAfteuc. Hotorlolo irtiich caa bo aboorbod Into 
tbo body by Inhalation, lngootloo, or through tho akin oad which 
can cauao Injury of oufflclont ooverity to threaten life 
following a oioglo axpoouro looting oocoodo, ninutoo, or houro, 
or following lngootloo of o oioglo dooo. 

(c) CkioiUc toeat. Hotorlolo which on cootlnuouo or 
repeated efpoeureo extending over perlode of dayo, nootho, or 
yoaro cao cauao Injury to oklo or nucoua nenbroaee of oufflclont 
eeverity to threaten life or cauao permanent iapelrneot, which 
dioflgutemoat, or Irravarolblo change. 

(d) Chaoiuc ApAfuUc. Heterlele which can bo aboorbod 
Into the body by inhalation, lngeotlon or through the akin and 
which can couao death or eerlouo phyolcal lnpalrneat following 
cootlnuouo or repeated expoeureo to email onouat* extending 
over perlode of daya, nootho, or yearo. 

*Sax, N.I., Dangerous Properties of Industrial Materials, Van Nostrand Rheinhold Company, 
New York, 4th Edition, 1975. 

**Sax, N.I., Dangerous Properties of Industrial Materials. Van Nostrand Rheinhold Company, 
New York, 5th Edition, 1979. 



3.5 Targets 

Ground water use indicates the nature of the use made of ground 

water drawn from the aquifer of concern within 3 miles of the 

hazardous substance, including the geographical extent of the 

measurable concentration in the aquifer. Assign a value using the 

following guidance: 

Ground Water Use Assigned Value 

Unusable (e.g., extremely saline aquifer, 
extremely low yield, etc.) 0 

Commercial, industrial or irrigation and 
another water source presently available; 
not used, but usable 1 

Drinking water with municipal water from 
alternate unthreatened sources presently 
available (i.e., minimal hookup requirements); 
or commercial, industrial or irrigation with no 
other water source presently available 2 

Drinking water; no municipal water from alternate 
unthreatened sources presently available 3 

Distance to nearest well and population served have been 

combined in the matrix below to better reflect the important 

relationship between the distance of a population from hazardous 

substances and the size of the population served by ground water 

that might be contaminated by those substances. To determine the 

overall value for this combined factor, score each individually as 

discussed below. Match the individual values assigned with the 

values in the matrix for the total score. 
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Value for Value for Distance 
Population to Nearest Well 

Served 0 1 2 3 4 

0 0 0 0 0 0 

1 0 4 6 8 10 

2 0 8 12 16 20 

3 0 12 18 24 30 

4 0 16 24 32 35 

5 0 20 30 35 40 

Distance to nearest well is measured from the hazardous 

substance (not the facility boundary) to the nearest well that draws 

water from the aquifer of concern. If the actual distance to the 

nearest veil is unknown, use the distance between the hazardous 

substance and the nearest occupied building not served by a public 

water supply (e.g., a farmhouse). If a discontinuity in the aquifer 

occurs between the hazardous substance and all wells, give this 

factor a score of 0, except where it can be shown that the 

contaminant is likely to migrate beyond the discontinuity. Figure 6 

illustrates how the distance should be measured. Assign a value 

using the following guidance: 

Distance Assigned Value 

>3 miles 0 
2 to 3 miles 1 
1 to 2 miles 2 

2001 feet to 1 mile 3 
< 2000 feet 4 
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Population served by ground water is an Indicator of the 

population at risk, which includes residents as well as others who 

would regularly use the water such as workers in factories or 

offices and students. Include employees in restaurants, motels, or 

campgrounds but exclude customers and travelers passing through the 

area in autos, buses, or trains. If aerial photography is used, and 

residents are known to use ground water, assume each dwelling unit 

has 3.8 residents. Where ground water is used for irrigation, 

convert to population by assuming 1.5 persons per acre of irrigated 

land. The well or wells of concern must be within three miles of 

the hazardous substances, including the area of known aquifer 

contamination, but the "population served" need not be. Likewise, 

people within three miles who do not use water from the aquifer of 

concern are not to be counted. Assign a value as follows: 

Population Assigned Value 

0 0 
1-100 1 

101-1,000 2 
1,001-3,000 3 
3,001-10,000 4 
>10,000 5 

27 



One-year 24-hour rainfall (obtained from Figure 8) indicates 

the potential for area storms to cause surface water contamination 

as a result of runoff, erosion, or flow over dikes. Assign a value 

as follows: 

Amount of Rainfall Assigned Value 
(inches) ~ 

< 1 - 0  0  
1.0-2.0 1 
2.1-3.0 2 
>3.0 3 

Distance to the nearest surface water is the shortest distance 

from the hazardous substance, (not the facility or property 

boundary) to the nearest downhill body of surface water (e.g., lake 

or stream) that is on the course that runoff can be expected to 

follow and that at least occasionally contains water. Do not 

include man-made ditches which do not connect with other surface 

water bodies. In areas having less than 20 inches of normal annua] 

precipitation (see Figure 5), consider intermittent streams. This 

factor indicates the potential for pollutants flowing overland and 

into surface water bodies. Assign a value as follows: 

Distance Assigned Value 

> 2 miles 0 
1 to 2 miles 1 

1000 feet to 1 mile 2 
<1000 feet 3 

Physical state is assigned a value using the procedures in 
Section 3.2. 
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TABLE 9 

CONTAINMENT VALUES FOR SURFACE WATER ROUTE 

in 

Assign cootalnment a value of 0 if: (1) all the waste at tha aita la surrounded by dlvaraloo atmcturaa that ara in aouad condition and adequate to contain 
all runoff, spills, or leaks fro* tha waste; or (2) Intervening tarralo precludes runoff fro* antarlog aurfaca water. Otherwise, avaluata tha contaln*aot 
for aach of tha different *aana of storage or diapoaal at tha alta and easlgn a value aa followe: 

A. Surface Impoundment 

Sound diking or diversion structure, 
adequate freeboard, and no eroalon 
evident 

Sound diking or diversion structure, but 
inadequate freeboard 

Diking not leaking, out potentially unsound 

Diking unaound, leaking, or in danger 
of collapse 

I. Containera 

Assigned Value 

0 

2 

3 

Assigned Value 

Containera sealed, in sound condition, and eur- 0 
rounded by sound diversion or contaln*ent eyatea 

Containera sealed and In sound condition, 1 
but not surrounded by sound diversion 
or containment ayate* 

Containera leaking and diversion or containment 2 
structures potentially unaound 

Containera leaking, and no diversion or containment 3 
structures or diversion structures leaking or in 
danger of collapse 

C. Mil It fiUl 

Piles ara covered and surrounded 
by sound diversion or containment system 

Piles covered, waataa unconsolidated, 
diversion or containment system oot adequate 

Piles not covered, wsatee unconsoli
dated, and dlvaraloo or containment 
system potentielly unaound 

Piles not covered, wastes unconsolidated, 
and no diversion or containment or diversion 
system leaking or in danger or collapse 

D. Landfiff 

Landfill slope precludes runoff, landfill 
surrounded by sound diversion ayatem, 
or landfill has adaquata covar material 

Landfill not adequately covered and 
diversion system sound 

LsodfllL not covered and diveraion system 
potentially unaound 

Landfill not covered and no dlvaraloo 
system present, or diversion ayate* unaound 

Assigned Value 

0 

1 

Assigned Value 

0 
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FINAL REPORT 
ADDITIONAL SITE ASSESSMENT 

UNOCAL CHEMICALS/CARTERET SITE 
CARTERET, MEW JERSEY 

1.0 INTRODUCTION 

IT Corporation (IT) was retained in July^985 6y the Unocal Chemicals Division 
of the Union Oil Company of California (Unocal Chemicals) to conduct an ini
tial site assessment at their facility in Carteret, New Jersey (Figure 1). 
The purpose of this initial site assessment was to define the in situ geologic 
and hydrogeologic conditions and to estimate the extent of possible ground 
water contamination at the site. The information collected during this 
assessment was then to be used to develop possible site remediation plans 
which would address the further seepage of organic contaminants into Noes 
Creek. A number of preliminary plans were developed; however, as this task 
proceeded, it became obvious that additional geologic and hydrogeologic data 
were needed at several key locations within the site before detailed design 
could be completed. 

Following a discussion between Unocal Chemicals and IT relative to the find
ings of the Initial Site Assessment Report (ISAR) and Remediation Alternatives 
Report, it was decided that an additional site assessment program should be 
undertaken. A set of data collection objectives was established as a basis 
for the additional site assessment work. These objectives focused on the 
collection of the data which were needed to allow the design and construction 
phases of the project to proceed and included: 

o The collection of additional hydrogeologic, geologic, 
and chemical data to better characterize the deeper 
sand and gravel aquifer (deeper aquifer) which was 
found beneath the site during the initial sice 
assessment 

o The collection of data to determine if site contami
nants are migrating through the railroad ballast toward 
Roosevelt Avenue at the northeastern corner of the site 

o The collection of data to characterize the potential 
for vertical leakage through the barrier between the 
shallow and deeper aquifers 



o The collection end analysis of additional ground water 
samples to further characterize the relative qualities 
of the shallow and deeper aquifer waters and to deter
mine if any correlations exist between the site's 
established analytical program parameters and possible 
indicator parameters such as total organic carbon (TOC) 
and total organic halogen (TOX) 

o The collection of water samples from Noes Creek to 
determine the potential impact of the site on the chem
ical composition of the stream. 

The report which follows presents the results of the work which was completed 
during the additional site assessment program. The findings of this report 
are intended to supplement the preliminary findings and conclusions of the 
ISAR. ' "• 

The remainder of the report consists of descriptions of the field operations 
which were conducted during the data collection effort (Chapter 2.0), a dis
cussion of the results of the field investigation (Chapter 3.0), and the 
presentation of the conclusions and findings of the additional site assessment 
program (Chapter 4.0). 

2.0 FIELD INVESTIGATION 

The field investigation program was designed to better define the geology and 
hydrogeology within two portions of the site in particular. The first portion 
is located along the property line at the northern end of the site, and the 
second portion is located between existing Monitoring Wells 6 and 11 (Fig
ure 2). The northern property line irea was evaluated for two reasons; first, 
to expand the scope of the hydrogeologic portion of the overall field investi
gation to include the entire site area and, second, to collect information 
which might indicate whether contaminant migration is occurring near this 
property line. The Monitoring Well 6/11 area required further evaluation 
because it comprises a portion of the general area which will be impacted by 
proposed remedial action measures. The field operations for the additional 
site assessment program included the following tasks: 

o Soil drilling and sampling 
o Monitoring well installation and development 
o Ground and surface water sampling 
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o Measurements of water levels 
o Hydraulic conductivity testing 
o Geodetic survey of monitoring wells and borings. 

The worlc for this program was generally completed in the order presented above 
during the time period of June 2 through 7, 1986. 

2.1 DRILLING AMD SOIL SAMPLINC 
Six 6-inch-outside-diameter soil borings were drilled to selected depths into 
the shallower surface fills and natural soils using a truck-mounted drilling 
rig and hollow-stem augers. Two additional soil borings were drilled into the 
deeper natural soils (sands and gravels) using this same equipment. However, 
these deeper borings consisted of 12-inch-outside-diameter openings for the 
upper segments of the borings and 6-inch-outside-diameter openings for the 
lower segments. The need for these multiple borehole diameters is explained 
in Section 2.2. Figure 2 shows the locations of the eight new soil borings as 
well as the locations of the previously installed monitoring wells. 

Soil samples were obtained both continuously and at selected intervals using a 
two-inch-putside-diameter split-barrel sampler or new Shelby tube decontami
nated for each sample. The split-barrel sampler was driven ahead of the 
augers by a 140-pound hammer dropped 30 inches to provide Standard Penetration 
Test data (American Society for Testing and Materials [ASTM] Procedure D1586). 
Soil sample composites were collected from two-foot intervals starting at the 
ground surface. Each soil sample was placed in a new, clean 500-milliliter 
amber glass jar and sealed with a polyethylene-lined cap. 

Two undisturbed soil samples were obtained for laboratory permeability testing 
from the barrier layer between the site's shallow and deeper aquifers. These 
samples were collected from Borings SB-1 and SB-2 using standard three-inch-
diameter Shelby tubes pushed hydrostatically into the soils. Once satisfac
tory penetration was accomplished, a minimum of ten minutes was allowed to 
pass before sample recovery was attempted. This waiting period allowed for 
adequate reexpansion of the soils in the tube, ensuring better recovery. Upon 
recovery, each tube was properly labeled, sealed, and maintained in its up
right normal orientation pending shipment. 
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Logs describing both che visual classification of the soils and the drilling 
conditions were prepared by the IT geologist supervising the operations 
(Appendix A). Four generalized geologic sections were prepared from these 
boring logs to characterize the underlying site stratigraphy (Figure 3). The 
locations of these sections are indicated in Figure 2. 

Measurements of the concentrations of volatile organic vapors were obtained 
from the headspace regions of the soil sample jars by means of an H-nu photo-
ionization meter. These measurements, which are listed in Table 1, provide an 
indication of the relative presence of volatile organic constituents in the 
site soils. 

At the completion of the field program, all soil samples were transported, 
with completed chain-of-custody forms, to the IT laboratory in Export, 
Pennsylvania (IT laboratory) for temporary archiving. The samples arrived at 
the laboratory on June 10, 1986. 

2.2 MOHITORING WELL INSTALLATION AND DEVELOPMENT 
Monitoring wells were installed in six of the eight soil borings to allow for 
the collection of ground water samples for chemical analysis and to provide a 
means for obtaining water level information for assessing the direction and 
rate of ground water flow. The installed wells consisted of the following 
components: 

o Two-inch-inside-diameter stainless steel pipe with 
flush threads 

o Wire-wound stainless steel well screen with 0.010-inch 
slots 

o Sand filter pack 

o Bentonite seal 

o Grout seal 

o Locking cap 

o Protective cover. 
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Upon completion of an appropriate soil boring, a stainless steel well screen 
end pipe were assembled and installed in the boring as instructed by the on-
site IT geologist. Following placement of the well screen and pipe, a filter 
pack of silica sand (sand pack) was placed in the annulus between the well 
screen and the boring perimeter. The sand pack was generally installed such 
that the top of the pack was approximately one foot above the top of the well 
screen. A bentonite seal was installed on top of the sand pack to seal off 
the screened zone. Periodic depth measurements were made during the installa
tion of both the sand pack and bentonite seal to ensure proper placement. A 
grout seal was then installed up to the ground surface in the remaining 
annular space of the well to impede the infiltration of surface water into the 
well. A locking cap was installed on the top of the riser pipe and a lamphole 
cover was set (in mortar) above the riser pipe but flush with the ground 
surface. 

Two monitoring wells, KW-14 !and MV-16* were installed into the deeper aquifef. 
The construction techniques for these installations were similar to those for 
the installations of the other wells but with additional placements of grout-
filled, 10-inch-diameter polyvinyl chloride (PVC) casings within the upper 
portions of these borings. Construction of the wells involved augering 12-
inch-diameter holes through the fill and six inches into the generally silty-
clay and peat barrier layer which separates the shallow and deeper aquifers.^— 
Casings comprised of 10-inch-diameter PVC pipe were then installed in these 
holes and were seated into the generally silty-clay and peat layer. The cased 
openings were then filled with a bentonite grout mixture. The mixture was 
allowed to cure for about 12 hours before operations continued. The six-inch-
diameter auger was then advanced through the grout mixture and into the under-
lying natural soils, and the well installations proceeded normally as 
described above. 

The reason for the casing and grouting of the larger-diameter holes prior to 
drilling the well boring through the barrier layer and into the deeper aquifer 
was to minimize the possibility of cross-aquifer contamination. Such a pre
caution was not taken during the initial site assessment installations of 
Monitoring Wells 2 and 7 due to the unknown existence of the separate deeper \ r\ 
aquifer at the time. Therefore, the analytical results for the previously 
obtained water samples from these wells are suspect. 
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The new veLL completion diagrams are presented in Appendix B. Monitoring well 
and soil boring elevations for the entire site are presented in Table 2. Com
parison of the "top of well screen" elevations with the ground water eleva
tions measured in corresponding wells (Table 3) indicates that at times a num
ber of the shallow aquifer well screens (i.e., Monitoring Weils 6, 9, 10, 11, 
12, and 13) have been totally submerged by the ground water. The implication 
of these occurrences will be discussed in Section 3.4. 

The new wells, except for Monitoring Well 15 which was dry ,• were developed by 
pumping to remove fines from the well sensing zone to enhance communication 
between the water-bearing zone and the well. While pumping proceeded, the 
effluent was visually monitored for suspended solids content. When it was 
determined that the suspended solids content had diminished sufficiently, and 
at least three well volumes had been pumped from the well, development was 
assumed to be completed. All downhole equipment used to develop the wells was 
decontaminated between wells using hexane and methanol washes followed by dis- " 
tilled water rinses. 

2.3 GROUND AND SURFACE WATER SAMPLING 
Cround water samples were collected for chemical analysis on June 6>and 7» 
1986 from 17 of the 18 on-site monitoring wells. Monitoring Well 15 was dry 
at the time the samples were collected. Prior to sampling, each well was 
purged of a minimum of three well volumes of water by bailing. Bailing and 
sampling were accomplished using a decontaminated point-source teflon bailer. 
Decontamination consisted of thoroughly washing the bailer using hexane then 
methanol followed by repeated rinsing with distilled water. The samples were 
generally obtained from the upper to middle portions of the water columns in 
the respective wells. Apparent "free product" was again visually observed in 
Monitoring Wells 5, 6, and 8, and a sample of the most obvious free product' 
layer in Monitoring Well 6 was collected for analysis. 

Two surface water samples were also collected on June 6, 1986 from Noes Creek 
for chemical analysis. Both samples were collected simultaneously during ebb 
tide by immersing the appropriate sample bottles in the creek water at the 
locations indicated in Figure 2. The water was approximately one-foot deep at 

6 



the points of sampling. The locations of the samples, S-l and S-2, were cho
sen to represent conditions just upstream and just downstream, respectively, 
of the site. 

Standard field parameters, i.e., sample temperature, pH, and specific conduc
tance, were measured and recorded in the field for all water samples (Appen
dix C). Each sample was placed in a new, clean container, was appropriately 
preserved, and was then cooled to and maintained at wet ice temperature (four 
degrees Celsius) during transport to the IT laboratory. All samples were 
transported by means of ground transportation and were accompanied by complet
ed chain-of-custody forms. The samples arrived at the laboratory on June 10, 
1986 and were subsequently analyzed for the required constituents. 

2.4 GROUND WATER LEVEL MEASUREMENTS 
Measurements of the ground water levels in ail monitoring wells were taken 
during both high and low tides on June 6 and 7, 1986, respectively. These 
measurements were manually obtained using a weighted sounding device attached 
to a measuring tape. The measurements were recorded on log sheets to the 
nearest 0.01 foot. The results of this water level measurement program are 
indicated in Table 3 along with results of previous measurement programs. 
Generalized ground water contour maps for the shallow aquifer were developed 
from these measurements and are presented in Figures 4 (high tide) and 5 (low 
tide). 

2.5 HYDRAULIC CONDUCTIVITY TESTING 
In situ permeability tests were conducted in Monitoring Wells 1 and 8 (Fig
ure 2) following the above-described collection of ground water samples and 
measurement of water levels. The tests were performed to evaluate present 
well sensitivity (degree of communication between the well and water-bearing 
zone) and to estimate, or in the case of Monitoring Well 1 reestimate, the 
hydraulic conductivities of the water-bearing zones at the chosen locations. 
The tests were conducted by filling the well pipes with water to levels above 
the existing ground water levels in these wells and measuring the subsequent 
falls of these induced water levels as a function of time (falling head test). 
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The induced water level in Monitoring Well 8 dropped so rapidly to its ori
ginal elevation that an acceptable measurement of this fall over time could 
not be obtained using available techniques. This occurrence cannot cate

gorically be explained at this time except for the possibility that Monitoring 
Well 8 may intersect a thin, isolated lens of high-permeability fill material 
which is located above the normal water level in the well. Thus, no hydraulic 
conductivity value could be calculated for this well. 

The hydraulic conductivity value of Monitoring Weil 1 resulting from the fall
ing head test was computed to be 4.7 x 10~4 centimeter per second (cm/s). 
This result is consistent with the previous rising head test result of 
2.1 x 10"4 cm/s which was obtained for Monitoring Well 1 during the initial 
site assessment program. This outcome tends to also reinforce the credibility 
of the other hydraulic conductivity results which were obtained during the 
initial site assessment and ranged from 1.3 x 10"^ to 3.5 x 10"^ cm/s. 

2«6 GEODETIC SURVEY OF MONITORING WELLS AND BORINGS 
A geodetic survey was conducted at the site by Ensurplan (formerly Coodman 
Allgair and Scott), a local, registered surveying company, to provide both 
vertical and horizontal control for all monitoring wells and soil borings. 
Elevations were determined to the nearest 0.01 foot for the near-ground sur
face, the top of protective cover, and the top of riser pipe for all monitor
ing wells; and for only the near-ground surface for Borings SB-1 and S8-2. 
Wells and borings were horizontally located by measuring radial distances to 
permanent site structures. Weil locations and pertinent elevations are pro
vided in Figure 2 and Table 2, respectively. 

3.0 RESULTS OP INVESTIGATION 

The previous chapter provided a description of the field operations conducted 
during this additional site assessment. The following sections present dis
cussions of both the criteria on which the project objectives (Chapter 1.0) 
and the plan of work were based, and the results of this work. 
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3'1 ADDITIONAL CHARACTERIZATION OF DEEPER AQUIFER 
A sand and gravel aquifer (deeper aquifer) was found to exist at depths which 
varied from approximately 12 to 27 feet beneath the surface of the site during 
the initial site assessment program. The following work was planned as part 
of the additional site assessment program to better define the lateral extent 
of this deeper aquifer and its relationship to the shallow aquifer: 

o Soil boring and soil sample collection 
o Monitoring well installation 
o Ground water sample collection and analysis 
o Ground water level measurement. 

As described in Section 2.2, two additional deep borings, MW-14 and MW-16, 
were drilled on site to supplement the information obtained from the drilling 
of Monitoring Wells 2 and 7 during the initial site assessment program (refer 
to Figure 2 for locations of wells). The locations of the new borings were 
chosen such that if the sand and gravel formation was again encountered in 
both of these borings, it could then be assumed that this soil layer extended 
beneath the entire site. Both borings did encounter this layer (Appendix A); 
therefore, it has been assumed, for the purposes of this report (i.e., cross 
sections, etc.), that the sand and gravel formation does extend beneath the 
entire site. ^ 

Monitoring wells were installed in each of the two borings for the purpose of 
collecting ground water samples and determining ground water levels. The 
information obtained from both the ground water analyses and the water level 
measurements was intended to be used to better define the hydrogeologic rela
tionship between the overlying shallow aquifer and this deeper aquifer. 

The results of the ground water analyses are discussed in detail in 
Section 3.4. However, these results generally imply that the potential for 
oigration of contaminants from the shallow aquifer, through the existing % 
barrier layer, and into the deeper aquifer may not be as great or extensive as 
the initial site assessment analytical results may have suggested. The deeper 
aquifer Monitoring Well 16 was found to be|relatively "clean," while the i -
closest of the nearby shallow aquifer wells for which the complete list of 
volatile constituents was measured, Monitoring Well 17 (Figure 2), appeared to 
be potentially contaminated (Table 4). The deeper aquifer Monitoring Well 14 j 
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was also found to be relatively "clean" although this well is likely upgradi-
ent from the on-site contaminant sources. Thus, a definitive statement about 
the relationship between the shallow and deeper aquifers, relative to the in
tegrity of the barrier layer in minimizing contaminant migration, cannot be 
made at this time in light of the existing water quality data. Additional 
data are needed for evaluation prior to the formulation of any conclusions on 
this matter. 

The evaluation of the ground water elevation data contained in Table 3 regard
ing the quantification of the vertical gradient which should exist between the 
shallow and deeper aquifers indicates that this gradient likely varies with 
time in both magnitude and direction. This outcome is predictable in a tidal-
ly influenced environment such as exists on site. Thus, the existing ground 
water elevation data are not sufficient for developing meaningful conclusions 
or observations relative to the impact of natural piezometric head differen
tial on the potential for contaminant migration through the barrier layer 
between the aquifers. Continuous ground water level measurements must be 
acquired before a realistic piezometric relationship between the shallow and 
deeper aquifers can be established. It can, however, be stated that an "up
ward" vertical gradient appears to have, at least intermittently, existed and 
may still intermittently exist. These occurrences will tend to minimize the 
potential for downward migration of contaminants from the shallow aquifer. 

3.2 CONTAMINANT MIGRATION THROUGH THE RAILROAD BALLAST 
The area in question is located in the northeastern section of the site near 
Roosevelt Avenue where the railroad track runs between the plant office and 
warehouse. The additional work planned for this area included the installa
tion of a ground water monitoring well, MW-15 (Figure 2), from which soil and 
water samples could be collected. It was reasoned that the selected well 
location should be in the pathway of any ground water which had the potential 
to flow away from the site through the typically highly permeable track bal
last. Ground water samples were to be collected from this well for analysis 
to determine if contaminants might also be migrating with such ground water. 
The well was installed in the upper fill with the bottom of the screened 
interval located in the top of the generally silty-clay and peat barrier layer 
beneath the fill. However, an insufficient amount of ground water flowed into 
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the welL during the course of the field work, and the plan co collect and 
analyze ground water samples from this well had to be abandoned. 

The face that the well was essentially dry following installation does allow 
an observation to be made concerning this area. That is, it does not appear 
that the shallow aquifer extends into this local area under normal weather and 
low tide conditions. Supporting this observation are the soil boring logs 
(Appendix A) and geologic cross sections (Figure 3) which indicate that the 
top of the generally silty-clay and peat barrier layer, above which the shai-^~ 
low aquifer is perched, slopes away from this area toward the southern and 
central portions of the site. Thus, the probable intermittent occurrence of 
ground water in this area minimizes the potential for localized off-site 
contaminant migration through the railroad ballast. 

3.3 LEAKAGE POTENTIAL OF BARRIER LAYER 
Concern over the possibility of leakage of the shallow aquifer contaminants 
into the deeper aquifer dictated the need for evaluating the leakage potential 
of the generally silty-clay and peat barrier layer which exists between the 
aquifers. The evaluation was to be based on the results of the ground water 
level measurement program and the results of laboratory permeability testing 
of the two samples which were collected from the barrier layer during the 
field operations (Section 2.1). Additionally, insight was hoped to be gained 
from the results of the ground water sample analyses. 

As discussed in the previous section and as will be discussed in Section 3.4, 
existing ground water quality data are inconclusive with respect to supporting 
or denying the occurrence of past substantial leakage and associated contami
nant migration from the shallow aquifer into the deeper aquifer. Thus, a 
qualitative means of characterizing the leakage potential of the barrier layer 
is not presently available. As has also been discussed, the existing ground 
water elevation data are too sparse and discontinuous to be used to quantify 
the relative magnitude and dominant direction of leakage. Thus, one of the 
primary means of characterizing the leakage potential is not presently avail
able. However, the results of the laboratory permeability testing indicate 
that the barrier layer, at least in the general areas sampled, is not very ^—• ' i >") Jp" 

permeable. This outcome will tend to minimize the potential for downward 
p sjfai 

i i " ht j 
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leakage in these areas and in other areas where the barrier layer has similar 
properties. 

The laboratory permeability tests were conducted in the IT laboratory. The 
two undisturbed samples on which the tests were conducted were collected from 
the generally silty-clay and peat layer which was encountered in Borings SB-1 
and SB-2 (Figure 2), as previously described. The results of the permeability 
tests are provided in Appendix C. These results indicate that the portion of 
the barrier layer represented by the SB-1 sample has a permeability on the 

— ft ®pder ®^ * 10 cm/s, and the portion of the barrier layer represented by 
the SB-2 sample has a permeability on the order of 2.4 x 10"8 cm/s. These 
results compare favorably with the permeabilities typical of soil-bentonite 
design mixes used in the construction of slurry walls which are themselves 
often used to contain contaminated subsoils and/or ground water. Thust the 
represented barrier layer materials can be described as low-permeability mate-'?' 
rials which will tend to minimize potential leakage, but the magnitude of this * 
leakage cannot be quantified at this time. . 

3.4 GROUND WATER QUALITY EVALUATION 
The results of the analyses of the ground water samples which were collected 
from the new monitoring wells are presented in Tables 4 and 5. Monitoring 
Weil 15 is not represented in these tables since samples could not be obtained 
as explained previously. The results of the analyses of the ground water 
samples which were collected from the remaining monitoring wells during the 
additional site assessment are presented in Table 5. 

Shallow Aquifer 
The Table 4 results regarding the shallow aquifer indicate that the Monitoring 
Well 13 area appears to be relatively "clean," whereas the Monitoring Well 17 
and 18 areas may be somewhat contaminated. All measured volatile organic 
constituents, if they existed at all, were found to be below the analytical 
method detection limits for Monitoring Well 13. The Monitoring Weil 17 analy
ses found a number of elevated volatile organic concentration levels, with 
total xylenes and toluene having the highest levels among the more hazardous 
constituents (i.e., benzene, chiorobenzene, ethyibenzene, tetrachioroethyiene, 
toluene, [l»l,l]-trichloroethane, vinyl chloride, and xylene, as per the 
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"Qualitative Risk Assessment" section of the ISAR). The Monitoring Well 18 
analyses also found a number of elevated volatile organic concentration lev
els, with chlorobenzene, benzene, and total xylenes having the highest levels 
among the more hazardous constituents. 

These shallow aquifer analytical results coupled with the initial site assess
ment analytical results for the shallow aquifer (reproduced as Table 6 herein) 
have allowed the development of a graphical depiction of the suspected General 
Contaminant Source Area (GCSA) within the shallow aquifer (Figure 6>'. The 
limits of the GCSA boundary were approximated from consideration of the gen
eral facility layout and operation, the site stratigraphy, and the analytical 
data. The major storage tank operations are associated with the interior of 
the site, and a review of the site stratigraphy indicates that the top of the 
barrier tends to slope away from the northern, eastern, and western 
boundaries and toward the central and southern portions of the site. Review 

analytical data of Tables 4 and 6 for the shallow aquifer wells indi
cates that the measured concentrations of the more hazardous constituents 
(defined above) for the wells within the GCSA limits are on the order of a 
magnitude or more greater than the corresponding measured concentrations of 
these constituents for the wells outside of the GCSA. Thus, the CCSA provides 
a visual interpretation of the existing shallow aquifer analytical data rela
tive to the greatest concentrations of contaminants and represents the most 
likely area in need of remediation. 

Deeper Aquifer 
The Table 4 results regarding the deeper aquifer wells indicate that both 
Monitoring Wells 14 and 16 appear to be relatively "clean." All measured 
volatile organic constituents, if they existed at all, were found to be below 
the analytical method detection limits for Monitoring Weil 16. The same was 
true for Monitoring Well 14, except for the measured presence of chloroform 
and tetrachloroethylene which were found in concentrations slightly above 
their detection limits and for the measured presence of trichloroethylene 
which was found at a level within an order of magnitude of its detection 
limit. Only tetrachloroethylene belongs to the "more hazardous constituent" 
group which was previously defined. 
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In comparing Che deeper aquifer analytical results for Monitoring Wells 14 and 
16 (Table 4) with those previously obtained during the initial site assessment 
for Monitoring Wells 2 and 7 (Table 6), it must be noted that Monitoring 
Wells 2 and 7 were installed without the precautionary measures employed dur
ing the installation of Monitoring Weils 14 and 16 (Section 2.2). Thus, it is 
possible that the analytical results reported for Monitoring Wells 2 and 7 may 
reflect conditions affected by the drilling operations even though the stand
ard installation, development, and purging procedures were closely adhered to 
at the time that these wells were installed and sampled. The existence of a 
significant site-related contaminant plume in the deeper aquifer cannot, , 
therefore, be verified at this time,Especially in light of the analytical 
results for Monitoring Wells 14 and 16. However, the existing data do indi
cate that, if a plume actually exists, it is not very extensive relative to 
the northern, western, and eastern site boundaries. 

The acquisition of additional analytical data is needed for review before a 
definitive conclusion can be drawn regarding the contamination of the deeper 
aquifer. The analysis of new water samples from Monitoring Wells 2 and 7 
alone could provide a valuable indication as to whether the previously mea-^- r', 
sured contaminant levels at these wells were actually representative of the 
formation water. Because more than a year has passed since these wells were 
initially sampled (September 1985), the aquifer has had a chance to "cleanse" 
itself of the typically soluble and mobile volatile organic constituents which 
might have been introduced during well installation. Thus, if such new sam
ples were to contain significantly reduced levels of the constituents which 
were previously present, then the original data were likely not representative 
of the actual deeper aquifer water quality. 

Indicator Parameters 
The results of the most recent analyses for TOC and TOX are presented in 
Table 5. The results of the previous analyses for these parameters during the 
initial site assessment are presented in Table 6. Review of both sets of 
results indicates that neither of the parameters can be depended upon to be a 
reliable, consistent indicator of the occurrence and/or relative magnitude of 
elevated levels of the more hazardous constituents (as defined previously) 
associated with the site. For example, Table 6 indicates that Samples MW-1T, 
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MW-7T, MW-10T, and MW-lOB alL have TOC values in the range of 12 to 14 parts 
per million (ppo); however, Monitoring Well 1 is considered to be relatively 
clean while Monitoring Wells 7 and 10 had significantly elevated levels of 

chlorobenzene and/or total xylenes. Additionally, the highest TOC concentra
tion in Table 6 corresponds to one of the "cleaner" wells, Monitoring Well 3, 
while Tables 4 and 5 illustrate that the apparently most contaminated well of 
those represented in these tables, Monitoring Well 6, did not have the highest 
TOC concentration. In regard to a similar inconsistency in the TOX measure
ments, Tables 4 and 5 show that Samples MW-14 and MW-18 had the same TOX con
centrations of 1.0 ppra, while Samples MW-16 and MW-17 had the same TOX concen
trations of 0.15 ppm; yet Monitoring Wells 14 and 16 appear to be relatively 
clean and Monitoring Wells 17 and 18 may be contaminated. Therefore, it 

cannot be recommended that the TOC and TOX parameters be used to substitute 
for the actual measurements of the more hazardous constituent concentrations. 

Future Sampling Protocol 
It has become apparent that several of the shallow aquifer well screens have 
been totally submerged at times in the past by the ground water (Section 2.2). 
These occurrences are not necessarily detrimental to the use of any of the 
monitoring wells or to the existing analytical results of samples obtained 
from the wells. However, there is the possibility that a sample collected 
from or near the top of the water column in a well which has had its well 
screen submerged for any length of time may not actually be representative of 
the top of the water table outside of the well at the time of sampling. This 
may especially be true in an environment where free product may be present 
atop the ground water table. Thus, to ensure that representative samples are 
being obtained during any future ground water sampling program, water level 
measurements should be taken prior to sampling and "top" samples should be 
collected only if and when the water level in a particular well is below ics 
top-of-well-screen elevation. The relative elevations of the ground water 
table and the top of a well screen should not impact the collection of a 
"bottom" sample from a given well. 

3.5 SURFACE WATER QUALITY EVALUATION 
Two water samples were collected from Noes Creek, one west (SW-1) and one east 
(SW-2) of the site (Figure 2). The locations were chosen such that during ebb 
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tide it was expected that the quality of the water flowing to location (SW-1) 
would not be influenced by the site and, conversely, the quality of the water 
flowing to location (SW-2) would be influenced by the site. The results of 
the analyses indicate that for all parameters measured in excess of their 
detection limits, except sulfate, concentrations were higher upstream (SW-1) 
than downstream (SW-2). This occurrence may be attributable to a presently 
unknown off-site, upstream source of contamination or possibly to the entrain-
ment of site-related constituents as the tide moves up Noes Creek past the 
site. In any event, the limited surface water sampling program does tend to 
demonstrate that the concentrations of the more hazardous volatile organic 
constituents measured in Noes Creek are significantly lower than the con
centrations of these constituents measured in the on-site shallow aquifer. 
Apparently, volatile organic contaminant attenuation is occurring which will 
tend to minimize the possible site-related impairment of Noes Creek. This 
outcome is most likely due largely to the turbulence and associated mixing 
which probably occurs as the tide moves past the site. However, a definitive 
conclusion regarding the degree to which Noes Creek is contaminated with site-
related constituents cannot be formalized at this time, except to state that 
the limited data tend to support the possibility of minimal volatile organic 
contamination. 

— . V , I r 
1 

4.0 CONCLUSIONS AND FINDINGS 

The conclusions and findings of this additional site assessment program are 
summarized below with respect to the data collection objectives which were 
outlined in Chapter 1.0: 

o Characterization of the deeper sand and gravel aquifer 

"* The sand and gravel formation appears to be present 
beneath the entire lateral extent of the site. 

- The top of the sand and gravel formation was found at 
depths of 12 to 27 feet below the surface of the 
site. 

- A generally silty-clay and peat barrier layer appears 
to be present between the shallow and deeper aqui
fers. The integrity of this barrier layer relative 
to the prevention or minimization of downward contam
inant migration cannot be fully established at this 
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time. Additional data are needed to be gathered and 
reviewed to further assess the barrier layer as dis
cussed in Section 3.1. 

o Determination of the potential for migration of contam
inants through the railroad ballast 

- pie probable intermittent occurrence of ground water 
in the subject area minimizes the potential for con
taminant migration through the railroad ballast. 
However, the continuous tidal influence on Monitoring 
Hell 15 should be assessed to further justify the 
above observation. 

o Characterization of the potential for vertical leakage 
through the barrier layer 

- Laboratory permeability testing on soil samples ob
tained from the barrier layer yielded results which 
indicated that the barrier materials may be low-
permeability materials which minimize the potential 
for downward leakage. However, additional data may^ 
need to be acquired to verify the areal extent of the 
low-permeability zone. - _ 

- Adequate piezometric and/or^water quality dati'iare 
not presently available to quantify or further qual
ify the vertical leakage potential. However, the 
acquisition of the additional data discussed in 
Section 3.1 should address this matter. 

o Evaluation of ground water quality 

- The CCSA (Figure 6) was developed as a visual inter
pretation of the existing shallow aquifer analytical 
data relative to the greatest concentrations of con
taminants and to represent the most likely area in 
which the remediation efforts should be focused. 

~_The existence of a site-related contaminant plume in 
the deeper aquifer cannot be verified at present. 
Additional ground water quality data are needed for 
evaluation before a definitive conclusion can be 
drawn concerning this matter. 

- TOC and/or TOX are not reliable, consistent indi
cators of the presence of the more hazardous 
constituents associated with the site. 

- In the future, water level measurements should be 
taken prior to the collection of a ground water sam
ple from the top of the water column in a well to 
determine whether the particular well screen is 
submerged. 
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o Evaluation of surface water quaj.it/ 

~ The Limited d^ta tend to support the possibility of 
minimaL volatile organic contamination of Noes Creek. 
However, additional data should be acquired before a 
definitive conclusion is drawn concerning the magni
tude of the site-related contamination of Noes Creek. 

Sufficient data appear to now exist with which to carry forward the design of 
a shallow aquifer ground water control scheme to contain, collect, and treat 
the ground water within the CCSA. The design of the potential ground water 
collection weLL system(s) will be dependent on sensitivity analyses conducted 
on representative values of hydraulic conductivity and horixontal hydraulic 
gradient for the site. The system(s) will then be adjusted, via pumping rates 
and well spacings, to account for the "worst" practical conditions. The 
consideration of the continuous ground water level information discussed in 
Section 3.1 will, however, allow for the selection of the most representative 
horizontal hydraulic gradient values. 
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TABLES 



TABLE 2 
MONITORING NELL AND SOIL BORING ELEVATIONS(a) 

MONITORING WELL OR TOP OF COVER 
SOIL BORING OR CROUND 

MW-1 8.98 
MW-2 8.47 
MW-3 - 9.31 
MW-4 9.30 
MW-5 9.16 
MW-6 8.84 
MW-7 8.83 
MW-8 9.43 
MW-9 10.40 
MW-10 10.83 
MW-11 11.25 
MW-12 12.48 
MW-13 12.34 
MW-14 13.37 
MW-15 9.56 
MW-16 . 9.80 
MW-17 9.63 
MW-18 (d) 
SB-1 9.1 
SB-2 9.6 

TOP OF TOP OF BOTTOM OF WELL 
INSIDE PIPE(b) WELL SCREEN OR BORING 

8.27 4.98 -1.02 
7.60 -3.53 -21.53 
8.63 7.11 1.31 
8.50 7.30 1.30 
8.58 7.16 1.16 
8.23 4.54 -7.16 
7.89 -17.17 -23.17 
8.55 7.43 -4.57 
9.57 7.40 -4.60 
10.01 8.83 2.83 
10.43 9.25 3.25 
11.79 10.48 4.48 
11.74 8.34 2.34 
12.53 -5.63 -16.63 
9.14 8.06(c) 3.36 
9.32 -8.40 -19.40 
9.23 5.63 -5.37 
Cd) (d) (d) 

-8.90 
-4.40 

(a)Elevations in feet (mean sea level). 
(b)Top of the bottom section of the locking cap. 
(c)Elevacion of the top of sand pack. 
(d)Elevations were not measured as the well cover area was flooded at the time of 

the survey. 

NOTE: Monitoring Wells MW-13 through MW-18 were installed during the additional 
site assessment investigation. Monitoring Wells MW-1 through MW-12 were 
installed during the initial site assessment investigation. 
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BORING NO. sa-1 
N E 

FIELD ENGINEER: G- H- it 0. H. 
CHECKED BY: D- HOLZMAN 

ELEV. DEPTH 
(FEET) (FEET) DESCRIPTION 

PENETRATION 
RESISTANCE 

(BLOWS PER FOOT) 
" " _50_ 

REMARKS 

FILL (MEDIUM DENSE. BROWN FINE SAND. 
SOME CLAY, BRICK FRAGMENTS AND FINE 
GRAVEL - MOIST) 

2.0' 
FILL (MEDIUM STIFF. BROWN FINE 
SANDY CLAY. SOME BRICK FRAGMENTS AND 
FINE GRAVEL - MOIST) 

FILL (SOFT. BROWN TO BLACK FINE SANDY 
CLAY. SOME FINE GRAVEL - MOIST) 

FILL (LOOSE. BLACK FINE TO COARSE 
SAND. SOME CLAY, FINE GRAVEL AND 
BRICK FRAGMENTS - MOIST) 

NO RECOVERY 

FILL- (VERY LOOSE, DARK BROWN TO 
BLACK FINE TO COARSE SAND. SOME 
CLAY. FINE GRAVEL AND BRICK FRAGMENTS 
- MOIST) 

LOOSE. DARK BROWN TO BLACK PEAT. 
MOIST 

14.0* 

LOOSE, DARK BROWN TO BLACK PEAT 

Pt 

BLACK TAR LIKE 
MATERIAL PRESENT 
IN BOTTOM OF 
S—3 AND TOP OF I 
S—4. 

BOTTOM OF BORING 
18.0" 

PROJECT NO. 501003 BORING NO. SB—1 
SHEET 1 OF 1 



DATE BEGAN: 6-5-86 
DATE FINlSMFn- 6-5-86 

N. 
BORING NO. 
— E 

SB—2 FIELD ENGINEER:. 
CHECKED BY: _ 

G. H. k O. H. 
D. HOLZMAN 

DESCRIPTION 
tn 
d 
ui 
3 

PENETRATION 
RESISTANCE 

(9L0WS PER FOOT) 
10 30 in 

REMARKS 

FILL: (VERY LOOSE. BROWN FINE SAND, 
SOME CLAY AND AND SLAG FRAGMENTS 
MOIST) 

FILL (LOOSE. BROWN FINE SANO, SOME 
CLAY. SILT AND BRICK FRAGMENTS -
MOIST) 

»P 

»P 
4.0' 

PILL: (MEDIUM STIFF, BROWN TO BUCK 
FINE SANDY CLAY. SOME TAR LIKE 
MATERIAL AND METAL FRAGMENTS - MOIST 

FILL- (MEDIUM STIFF, BROWN FINE SANDY 
CLAY, SOME WOOO FRAGMENTS. TRACE 
PEAT - MOIST) 

8.0" 
FILL- (VERY LOOSE. BUCK FINE TO 
MEDIUM SAND. SOME SILT. FINE GRAVEL 
AND WOOO FRAGMENTS - MOIST) 

FILL (VERY LOOSE, BUCK FINE TO 
MEDIUM SAND. SOME SILT AND WOOO 
FRAGMENTS - MOIST) 

FILL (VERY LOOSE. BUCK FINE TO 
COARSE SAND. SOME WOOO FRAGMENTS, 
FINE GRAVEL PEAT - MOIST) 

h 
PEAT 
ENCOUNTERED 
AT 14.0*. 

BOTTOM OF BORING 
14.0* 

PROJECT NO. 501003 BORING NO. S8-2 
SHEET 1 OF 1 





BORING NO. MW-U 
N E 

FIELD ENOMFFR; C- H- * 0- H. 
CHECKED BY: 0- HOLZMAN 

DESCRIPTION 
in 
d 
ui 

PENETRATION 
RESISTANCE 

(SLOWS PER FOOT) 
10 30 ' Sft 

REMARKS 

ASPHALT WITH CRUSHED GRAVEL BASE 
SASE) 0.25" 

FILL: (VERY DENSE. DARK BROWN TO BLAC 
SILTY SAND, SOME BRICK FRAGMENTS) 2.0* 

tm 

MEDIUM DENSE. BUCK SILTY SAND. SOME 
GRAVEL - MOIST Z.0' sm 

MEDIUM DENSE, REDDISH BROWN MEDIUM 
SAND - MOIST 

MEDIUM DENSE, REDDISH BROWN MEDIUM 
SAND - MOIST 

MEDIUM STIFF, REDDISH 8ROWN CUY. 
SOME SHALE FRAGMENTS - MOIST 

MEDIUM STIFF. REDOISH BROWN CUY. 
TRACE SHALE FRAGMENTS AND BUCK 
ORGANICS - MOIST 

MEDIUM STIFF, RED CUY - MOIST 

19.S*| 
MEDIUM DENSE, REDOISH BROWN FINE TO 
COARSE SAND. SOME FINE CRAVEL - MOIST 

25.0 
PROJECT NO. 501003 

|NO SAMPLE 
COLLECTED 

I FROM A' TO 6'. 

DRILLING 
OPERATIONS 
TEMPORARILY 
ENDED ON 6-3-86 
TO SEAT 12* 
PVC PIPE. 

BORING NO. MW-14 
SHEET 1 OF 2 







N. 
BORING NO. 

E 
MW-16 FIELD ENQNFFR: G. H. k D. H. 

CHECKED BY: D- HQL2MAN 

DESCRIPTION 
PENETRATION 
RESISTANCE 

(BLOWS PER FOOT) 
10 30 SO 

REMARKS 

FILL: (MEDIUM DENSE, BROWN FINE SAND, i so 
SOME GRAVEL - DRY 1 ^ 

»P 

3.5* 

FILL: (LOOSE. BLACK COARSE TO MEDIUM . 
SAND, SOME SILT, FINE GRAVEL AND BRICK so 
FRAGMENTS - MOIST) 

7.0* ml 
VERY LOOSE, BLACK SILT, SOME 
FINE GRAVEL - MOIST 7 5« Pt 

VERY SOFT TO SOFT. BROWN PEAT. SOME 
CLAY - MOIST pt 

9.5' 
VERY SOFT. BROWN TO RED SILTY « ay - I d 
MOIST 1 

SOFT. RED CLAY,, SOME SILT AND FINE 
SHALE FRAGMENTS - MOIST 

MEDIUM STIFF, RED CLAY, SOME SHALE 
FRAGMENTS - DRY 

18.5' 

sw 

VERY DENSE. BROWN FINE TO COARSE 
SAND. TRACE FINE TO COARSE GRAVEL 
MOIST 

PIECES OF WOOD 
ENCOUNTERED AT 
-2.5*. 

DRILLING 
| OPERATIONS 

TEMPORARILY 
I ENDED ON 
6-3-86 TO SEAT 
12" PVC PIPE. 

PROJECT NO. 501003 BORING NO. MW-16 
SHEET 1 OF 2 

I 





DA IE BEGAN: 

N. 
BORING NO. 

E 

MW-17 FIELD ENQNEER; G- H. It O. H. 
CHECKED BY: 0. HOLZMAN 

DESCRIPTION 
PENETRATION 

RESISTANCE 

(BLOWS PER FOOT) 

10 30 M7 

REMARKS 

FILL- (LOOSE. BROWN SILTY FINE SAND, 
TRACE CLAY - MOIST) 

1.5* 
am 

FILL (LOOSE. BROWN COARSE 
GRAVEL SOME FINE SANO -
MO'ST) 2^0* 

gm 

FILL (MEDIUM DENSE. BROWN SILTY FINE 
SAND, TRACE CLAY - MOIST) 

FILL" (MEDIUM DENSE, BROWN SILTY FINE 
SAND - MOIST) 5.0* 

am 

FILL (MEDIUM DENSE. BLACK 
MEDIUM SAND - MOIST) g g. 

FILL- (MEDIUM STIFF, DARK BROWN 
SILTY CLAY, TRACE ORCANICS -
MOIST) 6.0* 

FILL- (MEDIUM DENSE, BLACK FINE TO 
MEDIUM SAND - MOIST 
FILL (VERY DENSE. BLACK FINE TO 
MEDIUM SAND. SOME BRICK. METAL 
AND WOOD FRAGMENTS - MOIST) 

FILL (LOOSE, BLACK FINE TO MEDIUM 
SAND. SOME COARSE GRAVEL AND WOOD 
FRAGMENTS - WET) 11.0* 

SOFT. BROWN PEAT, SOME CLAY - MOIST 

SOFT. BROWN PEAT - MOIST 

15.5* 
SOFT. BROWN CLAY - MOIST 

/ 

Pt 

Pt 

Pt 

N 

I/ 

J 
K 
/ 

BOTTOM OF BORING 
16.0' 

PROJECT NO. 501003 BORINC NO. MW-17 
SHEET 1 OF 1 
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FIGURE 1.--LOCATION OF UNION COUNTY AND OUTCROP AREA OF THE NEWARK GROUP 
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Methods of this Investieat-i nn 

r»n i°ve?tory was Mde of public, industrial and domestic wells 
deposes TheUwSnCk Forrtion' Watchu*g Basalt and Pleistocene 
deposits. The well records are presented in Table 4 and well 
locations are shown in figure 2. 

Geologic information was obtained from drillers' well loes 
and representative well logs are given in Table 6. A bedrock map 
from°wen 1 B™nSWick F°™»tion and Watchung Basalt was constructed 
the ^ lnFormation and is shown in figure 2. The thickness of 
the Pleistocene deposits can be determined from figure 2 by 
subtracting the bedrock elevation from the surface elevation. 

Chemical analyses of ground water were made to identify the 
characteristic chemical and physical properties of the ground water 
in Union County. The chemical analyses of water samples from 59 
wells are presented in Table 5 and their location is shown on figure 
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GEOGRAPHY 

Topography and Drainage 

Union County is in the Piedmont Plateau, one of eight major 
physiographic divisions of the United States. The major topographic 
features of the Piedmont Plateau in Union County are: (1) the 
Watchung Mountains, two basaltic ridges with maximum altitudes of 
about 550 feet, trending parallel to the northwestern boundary of 
the county; and (2) a gently rolling plain sloping from about 100 to 
150 feet at the eastern side of the Watchung Mountains to sea level 
at Arthur Kill. 

The Watchung Mountains extend from Passaic County through Essex 
and Union Counties and terminate in Somerset County. The ridges are 
underlain by thick sheets of basaltic lava flows intercalated with 
the shales and sandstones of the Newark Group. These ridges trend 
generally northeast-southwest and have steep, rock escarpments on the 
east and gentle slopes on the west. 
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Industrial Products N M B),.. _ r  r-iNumoer of Establishments 
Chemicals and allied products 
Fabricated metal products 
Machinery, except electrical 
Food and kindred products 
Miscellaneous manufacturing 
Printing and publishing 
Furniture and fixtures 
Instruments and related products 
Textile mill products 
Stone, clay, and glass products 
Rubber and plastics products 

226 
275 

71 

77 

34 

25 

14 

26 

63 

Total 1,424  

(New Jersey Department of Environmental Protection, 1967)  

GEOLOGY 

Newark Group 

°Uring the Late Triassic Epoch downfaulting produced a series of 
ortheast-southwest trending basins in the Piedmont Plateau from Nov/. 

Scotia to North Carolina. Sedimentary and associatedig»"us ™dT f 
Groun T38M the downfaulted basins and are know^ as the Newark 
mills' a.n Jersey the Newark Group crops out in a band 16 to 30 
miles wide trending northeast-southwest from the Delaware River to thP 
Hudson Rivar (fig. 1). Union County lias antitaly „i\h" 3STb."d 

non mJhe NeV?rif Group in New Jersey contains 15,000 to 20,000  feet of 
non-marine shales, mudstones, sandstones, conglomerates Ond bas^ 
pfe!aUh r°CkS that unconforinably overlie rocks of PaleoOoic and 
derive^f311 Ti" ^ sediraentary rocks of the Newark Group were large] 
deposi tedTn ̂ '"20ic.and. rocks to tha southaaat and 
Triassic tima th '"a(lne '"""""""a basin (Van Houtan, 1965). Durit lilt* J sedimentary rocks were intruded by a diabase sill 
dikes, and covered by several flows of basalt. ' 

ForMti:n̂ ^̂ zgt::Ĵ n8ThT°̂ r;uLdc«otro£ the,?runsui 
shows the areal distribution of the Triassic rocks underl™£g UniOn^ 
structure of"union^County!161*^^26^ 
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FIGURE 5.--CONTINUED 



The Brunswick Formation consists of thin-bedded shales, mudstones, 
and sandstones which range in color from reddish-brown to gray The 
reddish-brown color originates from reworked hematite which comprises 5 
to 10 percent of the formation (Boch, 1959). The minerals of the 
Brunswick Formation include quartz, illite, muscovite, feldspar, and 
small amounts of calcite and gypsum. Primary structures such aa ripple 
marks and mud cracks indicate that the Brunswick Formation waa rfepoaited 
in a shallow-water environment. 

The regional strike of the Brunswick Formation in Union County is 
N50°E with dips 9° to 13°NW. The major joint sets strike approximately 
N45°E and N75°W and both sets have a vertical dip. The thickness of the 
formation is 6,000 to 8,000 feet. 

The Watchung Basalt consists of three extensive basaltic lava 
sheets that are intercalated with the sedimentary rocks of the Brunswick 
Formation. The basalt flows are more resistant to erosion than the 
shales, mudstones, and sandstones and form prominent ridges. Two of the 
three lava sheets occur in Union County and form the First and Second 
Watchung Mountains. The third sheet forms a discontinuous ridge known 
as Long Hill and Hook Mountain in Morris County to the west of Union 
County. 

The basalt flows are volcanic extrusive rocks which were formed by 
the outflow of lava onto the land surface. Rapid cooling of the flows 
produced a dense, aphanitic rock. Phenocrysts are present in the ground 
mass which give the basalt a porphyritic texture. The phenocrysts are 
usually augite and in some cases feldspar. The ground mass for the most 
part consists of augite and feldspar. 

The basalt sheets vary in thickness from less than 300 feet in parts 
of the Long Hill flow to a maximum of about 1,200 feet in parts of the 
Second Watchung Mountain. The Second Watchung Mountain is a double flow 
sheet separated by a thin section of the Brunswick Formation. The 
thickest flow sheet is the upper flow of the Second Watchung Mountain 
which has a maximum thickness of about 800 feet. 

Quaternary Deposits 

Unconsolidated sediments deposited by glaciers or by glacial melt-
water during the Pleistocene Epoch mantle the bedrock surface in Union 
County. These deposits consist of clay, silt, sand, gravel, and boulders 
They are glacial, glaciolacustrine (deposited by glacial meltwater in 
lakes), or glacial fluvial (deposited by glacial meltwater in streams) 
in origin. 

The Pleistocene sediments fall into three general classes: (1) end 
moraine--a moraine jointed across the course of a glacier at its farthest 
advance; (2) ground moraine—the material carried forward in and beneath 
the ice and finally deposited from its under surface; and (3) stratified 
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drift-deposits from glacial meltwater exhibiting both sorting and 
stratification. The stratified drift includes lacustrine (deposited in 
lakes) and tluviatile (deposited in streams) sands and clays. 

Figure 3 is a surficial geologic map of Union County showing the 
extent of the end moraine, ground moraine, and stratified drift. West 
of the end moraine near Scotch Plains and Plainfield, stratified drift 
forms an outwash plain (fig. 3). 

Before the last glaciation the rivers draining Union County cut 
deep valleys into the Brunswick Formation (fig. 2). Subsequently the 
valleys were filled and buried by glacial material. The thickness of 
the glacial deposits is controlled largely by the underlying bedrock 
topography. Figure 6 consists of three sections showing the altitudes 
of the bedrock valley floor and thickness of Pleistocene deposits in 
the bedrock valleys. These buried channels underlie parts of Hillside, 
Union, Springfield, Clark, and Scotch Plains Townships, and the Boroughs 
of Mountainside, New Providence and Kenilworth and the Cities of Summit 
and Rahway. 

The Pleistocene sediments in the bedrock channels consist of 
unstratified and stratified clay, silt, sand, and gravel. Only the 
sand and gravel deposits of the stratified drift will yield large 
quantities of water to wells. 

Deposits of Holocene (Recent) age cover only small areas and 
include river alluvium, and eolian deposits. 

The stratigraphic units in Union County and their geologic and 
hydrologic characteristics are given in Table 1. Table 6 contains 
representative well logs indicating the variations in the lithologies 
of the geologic units. 

GROUND WATER HYDROLOGY 

Introduction 

Water is continually being exchanged in a circulatory pattern 
between the earth and the atmosphere. In general, the amount of 
precipitation ultimately determines the amount of water available 
for man's use. Some of the precipitation that falls on land 
evaporates where it falls, some is absorbed by plants that later 
transpire the water back to the atmosphere, some flows overland to 
streams, and some infiltrates into the ground to become ground water. 
The ground water is discharged to streams, and streams flow to the 
oceans where the water can be evaporated back to the atmosphere. 

- 12 -
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Table 1.--Geology and hydrology of the rock units in Union 
County, New Jersey 

Formation or 
Period Series lithologic unit 
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o 
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•pi 

O 
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w 
qj 
a a 3 

p. 
3 o p 
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u <o 

z 

IT 3 
> 
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C 4-» 
(0 r4 M «—i o 
o a. & 0J 
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i co u 
c w -a p u 
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f0 w 
P T3 

o 
3 iJ (A (Q c g 
3 W w o 

00 
c 3 W 
_C i—I O (Q M t/1 
10 <0 
3 « 

Thickness 
(f eet) 

0-25 

0 - 1 0  

0-200 

0-60 

6,000-8,000 

300-800 

Li thology 
Sand, silt, and mud in and 
along river channels. 

Sand 

Unstratified clay, sand and 
gravel; reddish brown in 
color. Forms the ground and 
end moraine deposits. 
Deposited by glaciers. 
Sand and gravel lenses which 
are stratified. Occurs as 
lenses in the till in the 
bedrock channels and inter-
bedded with till in the end 
moraines. Deposited by 
wa t e r. 

Uncon formi ty 
Interbedded, soft red shales, 
mudstones, and sandstones. 
Adjacent to the Watchung 
Basalt it is altered to a 
hornfels. 

Basaltic lava sheets inter
calated with the sedimentary 
rocks of the Newark Group. 
Two of the sheets crop out in 
Union CounLy. The basalt is 
a dense, aphanitic, extrusive 
rock. Augite and feldspars 
are the chief minerals. 

Hydrologic characteristics 
Relatively impermeable deposits; retard 
intrusion of saline water through river 
beds. 

Above water table; high rate of 
i nf i11 ra t ion. 

Because of low permeability, it is not 
an important aquifer in the County. 

Important as an aquifer in the City oi 
Railway and in Union, Hillside and 
Springfield Townships and in Kenilworth 
Borough. At the City of Rahway and 
Hillside Township wells induce recharge 
from rivers. 

Most extensive and most important 
aquifer in Union County. Water stored 
in and transmitted along Iracture and 
joint systems which decrease in numher 
and volume with depth. Both artesian 
and water-table conditions exisL. 
Minor aquifer in the county, 
yields are low to moderate. 
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Hydroloeic Properties of Rocks 

toffllP°r?Sity ij the ratio of the volume of pore space in a rock to its 
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~ ss: 
aquifer^hicSessf ̂  diViding the ^ansmissibility by the saturated 
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f PSC opacity of a wall, cha rata of yield par unit draw-
dovm for soma time interv.l, ganarally gallona per minute par foot of 
rawdown, can be a good measure of the transmissibility of the rocks 
Sfsibility^anrioil65 SUggest a hi8h coefficient of trans-
— tyt and low specific capacities generally suggest a low co-

a f cJId h thtranSmiSt9lblllty- HOWV"' apeclflc capacity alao is 
the coefficient of storage, the thickness and boundary 

cons^ ;« io ro fh :h :q^ i f "pene t ra ted  by  the  we i i>and  —1^^  

3 m°re coniplete discussion of general ground-water hydraulics 
the reader is referred to Theis (1935, p. 519-524) Ferris C1949 
p. 226-272), Todd (1959, p. 77-114), DeWiest (1965,' p. 161-183) 'and 
Davis and DeWiest (1966, p. 156-374). ' 

Water-bearing Properties of Maior Rock Unii-s 

Newark Group 

Brunswick Formation 

in TTnThe ®runswickForm"i°n of Late Triassic age is the major aquifer 
in Union County and underlies most of the county. Water in this 
formation occurs in joints and fractures. These joints and fractures 
become progressively tighter and fewer with increasing depth below 
land surface. Only moderate quantities of water can be stored or 
transmitted in these fractures. 

in rh«rRUnd watar occurs under both unconfined and confined conditions 
the B™nswick Formation. Unconfined ground water occurs mainly in 

absentLanda"as where overiying unconsolidated sediments are thin or 
Countv'php t l 0 W l a n d  "eas in the southern and eastern part of Union 

ty the rocks are mantled by unconsolidated Pleistocene deposits 
th! T ? I*', Contain silc and clfly beds. In the lowland areas 
the silt and clay beds may confine water in the underlying rocks. 
Wherever such confinement occurs, water beneath the impermeable layers 
ILTT'rfartesianlpressure- In a few areas the artesian head is above 
iesultUfroCVff ng in fl°Wing Wells' Locally, artesian conditions 
result from differences in permeability within the rock layers caused 
both yi"8 degrees of f«cturing, or weathering, or a combination of 

Several pumping tests have been conducted on wells tapping the 
Brunswick Formation in Union County. The coefficient of transmissibility 

termined from five of these tests ranged from 5,900 to 25,400 gpd per 
ft, most of the values lie between 15,000 and 25,000 gpd per ft. The 
0VQ0005 C°efficient of stora8e computed from these tests is about 
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Results of pumping tests indicate that the Brunswick Formation is 
anistropic; that is, its ability to transmit water is not equal in all 
directions. The greatest drawdowns caused by pumping are observed in 
wells aligned along the strike of the beds with respect to the pumping 
well. The smallest drawdowns are observed in wells aligned transverse 
to the strike (Vecchioli, 1967). These pumping test observations have 
been interpreted to indicate that joints and factures which strike 
parallel to the strike of the bedding are better developed and inter
connected than joints and fractures which strike in other directions. 
Therefore, minimum interference between pumping wells in well fields 
tapping the Brunswick Formation can be achieved by aligning the wells 
across the strike of the beds rather than parallel to the strike. 

The average reported yield of 230 public-supply, industrial, and 
commercial wells (table 4) tapping the Brunswick Formation is 200 gpm; 
yields range from 12 to 870 gpm. A better indication of the potential 
yield of properly located and developed wells tapping the Brunswick 
Formation can be obtained from analysis of yields of large diameter 
(10 inch or greater) wells. The large diameter wells, generally the 
deeper wells, represent attempts to develop the maximum supply of 
water. The average yield of 109 large diameter wells (table 4) is 310 
gpm; yields range from 23 to 870 gpm. 

The distribution of well yields is as follows: 

Yield (gpm) 
0 - 5 0  
51 - 100 
101 - 150 
151 - 200 
201 - 250 
251 - 300 
301 - 350 
351 - 400 
401 - 450 
451 - 500 
501 - 550 
551 - 600 

600 

230 Wells 109 Large Diameter Wells 
18 2 

42 9 
36 8 

32 14 
25 10 

20 13 
16 15 

10 7 

6 8 

9 9 

10 io 

2 2 

4 4 
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Figure 9 shows the cumulative frequency distribution of reported 
yields or wells in the Brunswick Formation. It can be seen on the 
graph that 50 percent of the 230 wells have yields equal to or less 
than 180 gpm; 50 percent of the large diameter wells have yields equal 
to or less than 300 gpm. Many of the higher yielding wells occur where 
the Brunswick Formation is overlain by relatively thick, saturated 
glaciai deposits that readily pass water downward into the fractures in 
the Brunswick Formation. 

The specific capacities of 205 wells (6 to 12 inches in diameter) 
in the Brunswick Formation range from 0.04 to 25 and average 3.5 gpm 
per foot of drawdown; 14 of the wells have specific capacities greater 
than 10 gpm per foot of drawdown. The depths of the wells range from 
100 to 1,108 feet and average 387 feet. 

Figure 10 is a cumulative frequency distribution graph of specific 
capacities of wells tapping the Brunswick Formation in Union Countv. 
In figure 10, specific capacities are related to the well diameter. 
The larger diameter wells have the higher specific capacities. Median 
specific capacities are 1.7 for 6 and 8-inch diameter wells, 2.0 for 10 
inch diameter wells and 3.1 for 12 inch and larger diameter wells. The 
higher specific capacities in the larger diameter wells can be attributed 
to better well development, well site selection and decreased well 
entrance losses. 

In table 2, specific capacities are listed in percentile on the 
basis of depth of well drilled below land surface. In order to minimize 
he effect of well diameter on specific capacity, separate listings for 

larger and smaller diameter wells are given. Wells between 200 and 600 
eet deep, in general have higher specific capacities than wells of 

shallower or greater depths. This relationship suggests that the best 
water-producing zones in the Brunswick Formation are encountered between 
depths of 200 and 600 feet. Below 600 feet the fractures and joints are 
less enlarged and generally drilling to greater depths will not produce 
significantly greater well yields. 

Wells tapping the Brunswick Formation generally draw water from 
several water-bearing zones. In areas where the rocks are exposed or 
covered by a thin layer of unconsolidated sediments the shallow water
bearing zones contain unconfined water to a depth of about 200 or 300 
feet. If wells penetrate to depths between 200 and 600 feet one or more 
conrined zones of greater permeability are intercepted. The wells that 
are drilled between 200 to 600 feet in general have the greatest yields. 

Watchung Basalt 

The Watchung Basalt is a minor aquifer and underlies the western 
edge of Union County. In this formation vesicles add primary porosity 
to the secondary porosity developed from the joints and fractures. 
However, all these openings constitute only a small part of the total 
volume of the basalt and their capacity to store and transmit water is 
poor. 
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P E R C E N T  O F  W E L L S  I N  W H I C H  W E L L  Y I E L D S  W E R E  L E S S  T H A N  O R  E Q U A L  T O  A M O U N T  

S H O W N  

FICURE 9.--CUMULATIVE FREQUENCY DISTRIBUTION OF YIELDS OF WELLS 
PENETRATING THE BRUNSWICK FORMATION, WATCHUNC BASALT 

AND PLEISTOCENE DEPOSITS. 
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qu.»em„  - roduce  snau  mod"a"  

mercial well, (Table 4) ranee from 20 V ',TT" l nduscr la l  "<>  Co . .  

The distribution of the yiefda is a. follow:®™ "" 85 8Pn' 

Yields Cgpm) 
0 - 50 

51 - 100 

101 - 150 

151 - 200 

Number of Wells 
2 
3 

1 

1 

( f i g .  " "ha^r^c^/r^n than 80 gpm. ls hava yields equal « °r lass 

to 2 * IT 7"* J" "" b""U ""*a f"° 0.24 average 1.23 gpm per foot of drawdown. 

Pleistocene Deposits 

sufficiencSquantities^f'wacer'toSw°^ C"e St""£iad d"£a 

a:: 

Valley 

Kenilworth-
Newark Valley 

Summit Valley 

Union Valley 

Rahway 

Location 

Newark 
Hillside 
Union 
Kenilworth 

Summit-New 
Providence 

Union-
Springfield 

lleys are shown below. 
Thickness of 
valley-fill 
material 
(feet) 

230 

102 

131 

180 

223 

91 

Rahway 
Scotch Plains 

56 

70 

Altitude of 
bedrock 
channel 
bottom 
(feet) 

-220 
-52 

-78 

-90 

+17 

-3 

-26 
-10 
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II. HYDROGEOLOGY OF MIDDLESEX COUNTY 

A. Background 

Middlesex County lies within two major physiographic provinces - the 
Atlantic Coastal Plain and the Piedmont Province. That portion of the 
County west of the Lawrence Brook and north of the Raritan River are generallv 
within the Piedmont Province while the remainder of the County is within 
the Atlantic Plain. That portion within the Piedmont Province is generallv 
characterized by clay and shale formations with relatively high surface 
runoff rates while the Coastal Plain is characterized by sand and gravel 
formations along with a higher infiltration rate. The topography of the 

generally Ieve-I °r rolling with maximum elevations of approximately 
feet in che southwestern part of South Brunswick Township. The re

mainder of the County averages some 100 feet in elevation. The lowest 
elevations approach sea level at the tidal areas on Raritan Bay and at the 
mouth of the Raritan River. As a result of its natural topography and its 
proximity to Raritan Bay the County contains numerous natural drainage ways 
the majority of which drain to the mainstem of the Raritan River and into 
Raritan Bay. Several streams in the eastern area of the County drain 
directly to the Raritan Bay and several in the northeastern portion of the 
ounty are tributaries of the Rahway River or drain directly to the Arthur 
Kill (See Figure 1). 

Middlesex County's climate is described as temperate with the average 
annual temperature between 50°F and 55°F. January and February are the 
coldest months having a mean temperature of 32°F with July the warmest 
month having a mean temperature of 75°F. Water temperatures follow a 
similar pattern, also ranging from 32°F to 75°F. Prevailing winds are from 
the northwest during the winter months and from south to southwest during 
the warmer months. 

The average annual precipitation within the County is approximately 
44 inches with February having the lowest monthly average and July the 
highest. The period from May to September has the highest average rainfall. 
Annual snowfall.averages between 20 and 30 inches. Complete precipitation 
and temperature data for the New Brunswick meteorological station are shown 
in Table 2 on the following page. 
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TABLE 2 
Average Precipitation and Temperature 

At New Brunswick, N.J. 

Precipitations- Temperature 
Month Cinches) oF 

January 3.25 31.2 
February 2.96 32.8 
March 3.59 40.6 
April 3.47 51.6 
May 3.77 61.4 
June 3.67 70.2 
July 4.89 74.9 
August 4.73 73.1 
September 3.68 66. 7 
October 3.22 56.5 
November 3.16 45.6 
December 3.26 33.9 

Annual Average 43.65 53.2° 

B. Hydrogeology 

Geologic sequence in Middlesex County is listed in Table 3 with those 
formations which are both sufficiently thick and important County water 
supply sources highlighted. A generalized northwest-southeast cross 
section from the Stelton to Runyon areas shown in Figure 2. 

The areal extent of major aquifer recharge areas in Middlesex County 
have been identified in Figure 3. These are the locations where water bearing 
geologic formations are at the surface or have a water permeable ground cover. 
These recharge or outcrop areas provide the majority of the water to the wells 
drilled to the aquifers. It is estimated that there are more than eight 
thousand wells tapping groundwater in Middlesex County. The largest majority 
of these wells are of low capacity and are used primarily for domestic pur
poses, however, 293 wells can each produce at least 100,000 gallons per day . 

The two distinct aquifer formations that provide the largest portion 
of the groundwater in Middlesex County are the unconsolidated sand and gra
vel of Upper Cretaceous Age and the consolidated rocks of Triassic Age. 
The principal sources of groundwater in order of their importance are: the 
Old Bridge Sand and Farrington Sand aquifers of the Rarltan Formation, the 
Brunswick shale of Newark Group (Triassic formation) and the Undifferentiated 
Sands of Upper Cretaceous Age. Although more water is drawn from the Newark 
Group than from the Undifferentiated Sands and Engllshtown Sand, Newark 
Group rocks are not as uniformaly reliable as the Cretaceous Sand. 

A detailed discussion of the geologic and hydrologic characteristics 
of each strata is provided in the report by Henry C. Barksdale et. al^. In 



TABLE 3 
Hydrostracigraphic Sequence in Middlesex County5 

Cenozoic Sequence 
Quarternsry System 
Recent Series 
Alluvium 
Eolln deposits 

Pleistocene series 
Wisconsin drift 
Cape May formation 
Pensauken formation 

Unconformity 
Mesozoic Sequence 
Cretaceous System 
Upper Cretaceous series 
Mount Laurel and Wenonah Sands 
Marshalltown formation 
Englishtown sand 
Woodbury clay 
Merchantville clay 
Magothv formation 
Raritan formation 
Amboy stoneware clay 
Old Bridge sand 
South Amboy fire-clay 
Sayreville sand 
Woodbrldge clay 
Farrlngton sand 
Raritan fire-clay 

Unconformity 

Triassic System-
Upper Triaaaic series (Newark group) 
Brunswick shale 
Lockatong formation 
Stockton formation 

Unconformity 
Proterozolc Sequence 
Pre-Cambrlan 
Wisaahickon formation 
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this study an attempt has been made to evaluate and summarize the geologic 
characteristics of the rocks as they relate to their water carrying and 
water producing capacity. 

C. Quarternary System 

1. Wisconsin Drift 

The Wisconsin Drift was deposited by the last four continental ice sheets 
of the Pliestoncene Age which covered large portions of the northern United 
States. It forms a nearly continuous mantle over the underlying Triassic 
and Cretaceous rocks in the northeastern part of Middlesex County. The 
southern limit reached by the Wisconsin glacier in Middlesex County is roughly 
along a line from Plainfield to Metuchen and over to the mouth of the Raritan 
River at Perth Amboy. The Wisconsin Drift is of importance from a water 
supply standpoint primarily because some portions are permeable enough to ab
sorb water directly from precipitation and transmit it readily into underlying 
beds. 

The outvash plain found between Metuchen, Plainfield and east Bound 
Brook covers an estimated 16 square miles and consists of layers of sand and 
gravel which together are called stratified drift. The stratified drift is 
approximately 10 to 60 feet thick on the eastern edge near the moraine. In 
general the stratified drift is quite permeable but it is too shallow and 
covers too small an area to be in itself an Important water supply source. 
However, it holds water which percolates into the underlying Brunswick formation 
and has Increased the yield of many wells located on the drift.^ 

2. Cape May Formation 

The Cape May formation is a pinkish-yellow fine to medium grained quartz 
sand forming a thin mantle 3 to 10 feet thick over the Cretaceous formation 
in the South River valley as well as along the south shore of the Raritan River. 

The average porosity of the Cape May formation is 43Z and the average 
specific yield is 38Z. The coefficient of permeability ranges between 180 to 
900 with a weighted average of 450. A block of Cape May Sand one square mile 
in area and one foot thick is capable of storing approximately 80 million 
gallons of water.10 

The Important hydrologic feature of the Cape May formation is that it 
overlies the Old Bridge Sand aquifer and increases its recharge capacity. No 
major water supplies are drawn directly from the Cape May formation at the 
present time. 

3. Pensauken Formation 

In the southern portion of Middlesex County most of the hills and upland 
areas (above 60 feet elevation) are covered with a layer of yellow to brown, 
clayey sand and gravel known as the Pensauken formation. The largest 



area is between the Lawrence Brook and South River extending southwest to 
ranbury. The Pensauken formation in this area is of importance in that 
it covers the truncated sand members of the Raritan formation. 

The Pensauken formation ranges in thickness to 70 feet with the average 
porosity and specific yield estimated to be 40% and 30% respectively. The 
coefficient of permeability is considerably less than the Cape May formation, 
ranging between 120 and 200 and averages approximately 170. A block of 
the Pensauken formation 1 square mile in area and 1 foot thick could store 
an estimated 64 million gallons of available water. 

No large water supplies have been developed from the Pensauken formation 
however it does yield small supplies of water to a large number of wells 
for domestic and farm use. Its importance from an hydrologic standpoint is 
in that it readily absorbs water from precipitation and transmits it to 
underlying aquifers resulting in an increase in the effective recharge area. 
Much of the intake area of the Farrington Sand and a portion of the intake 
area of the Old Bridge Sand is overlain by the Pensauken formation. 

D. Cretaceous Syst*<" 

1- Englishtown Sand 

The Englishtown Sand occurs near the southeastern border of the County 
and is a fine to medium-grained white or yellow sand which is occasionally 
micaceous, lignitic and limonitic. The Englishtown Sand in Middlesex County 
is approximately 100 feet thick and is overlain by the relatively impermeable 
Marshalltown formation. 

Physical properties of the formation vary widely. The weighted average 
coefficient of permeability is 525 with the average porosity 44% and specific 
yleld 30%. On the basis of the physical properties and the performance of 
wells tapping this resource in Monmouth County, the Englishtown Sand is in all 
probability the third most productive Coastal Plain in Middlesex County. At 
the present time however, no large water supplies have been developed from 
this formation in Middlesex County because of its relatively remote location 
from population and industrial centers. It should be noted that the Englishtown 
Sand is the second major source of water supply to Monmouth County. A number 
of wells in this formation yield more than 0.5 mgd. It is possible to develop 
a water supply o£ approximately 5.0 million gallons per day from this source 
in the County.11 

2. Magothv-Rarltan Formations 

Although the Magothy and Raritan formation are distinct geologic units, 
they are frequently in direct hydraulic contact and are considered part of 
the same aquifer system. Northeast of Jamesburg, the Raritan formation has 
been divided into seven members, three of which are water bearing. Even 
though it is possible to divide the Raritan formation into seven distinct 
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members, attempts to trace recognized unit3 in the outcrop areas, both along 
the strike and downdip, have been only moderately successful.12 Hydrogeologic 
characteristics of units in Raritan formation have been summarized in Table 4. 

3. Magothy Formation 

The Magothy formation lies immediately above the Raritan formation and 
is separated from the Old Bridge Sand member by the Amboy Stoneware Clay. 
Average porosity of the Magothy formation is 46Z and specific yield is 
approximately 41%. The coefficient of permeability ranges between 60 and 925 
with a weighted average of 296. A block of Magothy formation one square 
mile in area and one foot thick can store 85 million gallons of water. 

While the Magothy formation is capable of storing large quantities 
of water it does not transmit it freely due to its low coefficient of per
meability. At the present time no significant supply of water is 
drawn from this formation although numerous wells for domestic and agricul
tural uses draw water from this source. Due to its low permeability and 
transmissivity, successful development of large capacity wells in the Magothy 
formation would be difficult if not impossible to accomplish. 

4. Old Bridge Sand 

The Old Bridge Sand member of the Raritan formation is the most produc
tive and intensely developed aquifer in Middlesex County. It outcrops or 
is exposed beneath permeable Pliestocene deposits in an irregular band that 
extends from Raritan Bay near South Amboy to and probably beyond Jamesburg. 
It has an intake area of approximately 25 square miles, a thickness of 80 to 
110 feet and dips gently to the southeast at 40 to 45 feet per mile. 

The Old Bridge Sand is well sorted and is composed of fairly fine 
to coarse sand or fine gravel. The average porosity of the Old Bridge Sand 
is estimated to be 42Z and specific yield is 40Z. The coefficient of permea
bility ranges between 1000 and 1500. The Old Bridge Sand is capable of storing 
and transmitting large quantities of water; for example, a block of Old Bridge 
Sand one square mile in area and one foot thick would store about 84 million 
gallons of available water. The sand can transmit approximately 1 mgd for each 
square mile of aquifer.13 

5. Farrinaton Sand 

The Farrington Sand outcrops in a contiguous band nearly a mile wide along 
the southeast edge of Farrington Lake in East Brunswick. It has a total outcrop 
area of approximately 22.3 square miles, of which 10.9 square miles lie south 
of the Raritan River and 11.4 square mile lie north. The effective recharge 
area of the Farrington Sand is 16.9 square miles and. has an average thickness 
of 80 feet, dipping gently to the southeast at the rate of 45 to 55 feet per 
mile. 
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The Farrington Sand is a medium to coarse grained sand with an average 
porosity estimated at 34% and specific yield 32%. The coefficient of per
meability ranges between 210 and 3500 with a weighted average between 1,200 
and 1,500. The Farrington Sand is also capable of storing and transmitting 
large quantities of water. A block of the Farrington Sand one square mile 
in area and 1 foot in thickness would be capable of storing almost 67 million 
gallons of available water. It can transmit more than 2.5 mgd for each square 
mile of aquifer.14 

E. Triassic System 

1. Newark Group 

The rocks of the Newark Group are the third most important aquifer in the 
County (behind the Old Bridge Sand and Farrington Sand) because of their areal 
extent and large amount of water developed from them. The oldest is the 
Stockton formation consisting of conglomerate and sandstone interbedded with 
red shale. Next oldest is the Locatong formation consisting of hard shale 
and argullite. The two rocks are found in a small area near the southwestern" 
border of the County. The Brunswick formation is a red shale interbedded with 
siltstone and occassional layers of sandstone and covers the entire area north 
of a line between Carteret and Plainsboro. 

These formations are rather impermeable except along numerous cracks which 
traverse the beds at high angles to the bedding. Some water may flow along 
the bedding planes but such movements are limited. These rocks dip to the 
northwest at angles ranging from 5o to 150 

The fact that these rocks are usually fine grained, relatively impermeable 
and are water bearing by virtue of their cracks and crevices, introduces problems 
in any attempt to appraise their water bearing capacity. The permeability 
and specific yield of the Newark Group depends upon the degree of cracking. 
Since the degree of cracking decreases with the depth, the permeability and 
specific yield also decreases with the depth. The cracks in_the rocks of tha-
Newark Group intersect one another at many angles; the result being that wateri 
can move almost in any direction. Figure 3 shows the area of the Brunswick 
formation covered with permeable material to a thickness of 40 to 45 feet. 

The coefficient of transmissibility of the Brunswick. Shale is approximately 
25,000 (as compared to 96,000 for the Farrington Sand and 108,000 for the 
Old Bridge Sand) and the storage coefficient is approximately 0.0044.15 This 
means that Farrington and Old Bridge Sands can transmit four times as much water 
as the rocks of Newark Group under a given hydraulic head and through a given 
width of section. The difference in the capacity of the Newark Group to store 
water is even more striking. For one square mile area and 300 feet of saturated 
thickness Newark Group rocks would hold only 275 million gallons of water. By 
comparison 80 feet of the Farrington Sand would hold 5,360 million gallons of 
water for the same area. The low storage capacity explains the high rate of run
off and low ground water flows observed in streams draining areas underlain by 
Newark Group formations where there is no permeable cover material. 
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TABLE 4 
IIYDROCEOLOCIC CHARACTERISTICS OF UNITS OF THE RARITAN FORMATION -

MIODLESEX COUNTY 

Physical Properties 

Unit 

Amboy Stoneware 
Clay 

Old Bridge Sand 

South Aaboy 
Fire Clay 

Sayrevllle Sand 

Woodbrldge Clay 

Farrlngton Sand 

Llthologlc Description 
Average Porosity 

(percent by volume) 

Light-gray to nearly black clay; abundant 
carbonaceous materials; locally haa mottled 
red appearance; in some places gray to black 
sandy clay; Llgaltlc. Thickness to 30 feet. 

White to llgbt-yallov, fins to medium grained, 
occasionally coataa grained, allghtly micaceous 
aand; locally contains thin. Irregular clay beds. 
Thickness 80 to 110 feet. Dips southeast 
40 to 43 feet par mile. 

Varicolored light-gray, white or brick-red 
clay; locally sandy. Thickness to 35 feet. 

Layers of fine white micaceous sand, fine to 
coarse grained white sand, with or without 
clay and arkoslc sand beds. Usually thin 
and lacks continuity. Thickness to 40 feet. 

D#rk-jr«y clay to sandy clay and clayey sanda. 
The basal part Is varicolored white, light-gray, 
and brick-red compact clay. Thickness 50 to 100 
feet. 

Light—gray or light—yellow, fine to medium grained 
.sand grading into coarse arkoslc aand sprinkled 
with small pebbles and gravel in the lower part. 
This sand la commonly divided by clay layers into 
two or more parts. Thickness 35 to 135 feet. 
Dips southeast 55 feet per mile. 

Raritan Fire Clay Varicolored blue, grown, gray or red clay. 
Basic component has brick-red color. Thick
ness to 90 feet. 

Permeability! 

40 1000 - 1500 

44 30 - 500 

34 1200 - 1500 

Kemarkt* 4 

Ail aqulclude^ 

Moat productive aquifer lit 
the Raritan Formation and 
the County. Effective In
take area is 33 square mile 

An aqulclude 

Owing to thinness and lack 
of continuity, this sand 
member is unimportant as an 
aquifer. So far as known, 
no wells in this area draw 
water entirely from this 
aquifer. 

An aqulclude 

Second in importance as a 
productive aquifer to the 
Old Bridge Sand. Total 
intake area is 17 square 
miles. 

An aqulclude 

Sm'no"" H'" -> MHO,... Co.,K •/; c. waw... ... .... «... 
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F. Groundwater Recharge 

1. Natural Recharge 

As was previously stated the Old Bridge Sand is the most productive 
aquifer in Middlesex County and may be the most productive in New Jersey. 
On the whole the intake area of the Old Bridge Sand is exceptionally well 
suited for absorbing water from precipitation and streamflow and transmitting 
it to the water table. It outcrops in an irregular band that extends from 
the Raritan Bay near South Amboy to and probably beyond Jamesburg. The in
take area south of Jamesburg is deeply covered by the Cape May and Pensauken 
formations which themselves are quite porous and absorb and transmit water 
readily. Where it has been defined and mapped the intake area is approxi
mately 25 square miles with the effective intake area estimated to be some 
33 square miles.16 Over much of the intake area the land surface is relatively 
flat, hence water doesn't run off rapidly and instead has an opportunity to 
percolate into the ground. The sandy nature of the soil reduces the losses 
by direct evaporation from 30il. The vegetation on the soil is not very 
rank so that evapo-transpiration losses are only moderate. The Farrington 
Sand is, for much of its area, overlain by permeable soils having excellent 
drainage which in turn allows for natural recharge. 

Henry C. Barksdale estimated that 20 inches of precipitation are 
available annually for recharging the Old Bridge and Farrington Sands.17 
This is approximately 950,000 gallons/day/square mile.' On this basis total 
natural recharge of the Old Bridge Sand would be 31.35 mgd for an effective 
intake area of 33 square miles. Natural recharge for the Farrington Sand, 
for an effective intake area of 17 square miles, would be approximately 16.2 
mgd. 

It is difficult to estimate natural recharge rate for the undifferentiated 
Magothy—Raritan formation due at this time to the lack of a detailed investi
gation. However, while the Magothy formation is capable of storing large 
quantities of water, it does.not generally transmit it freely. This means 
that recharge rates would be much lower than has been estimated in Middlesex 
County's Comprehensive Master Plan.1® Inference from hydrogeological pro
perties leads us to believe that the natural rate of recharge for the Un
differentiated Magothy-Rarltan formation is approximately half of the Old 
Bridge and Farrington Sands or about 0.5 mgd/square mile. 

2. Artificial Recharge 

As a means of Increasing the supply of groundwater, attempts have been 
made to use man-made groundwater recharge basins. Artificial recharge is 
defined as augmenting the natural infiltration of precipitation or surface 
water into underground aquifers by artificially changing natural conditions 
to allow water to recharge. A variety of methods have been developed, in
cluding increasing the extent of water recharge ponds, recharging through 
pits excavations, wells and shafts and pumping to Induce recharge from surface 
water sources. The choice of a particular method is governed by local topo
graphic, geologic and soils conditions, the quantity of water to be recharged 
and ultimate water use. 
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Recharge ponds are presently functioning to varying degrees of 
success within the Old Bridge Sand outcrop in the Old Bridge-Spotswood area. 
The Duhernal Water System along with the P.J. Schweitzer and Anheuser Busch 
Companies pump for wells adlacent to Duheranl Lake which was constructed in 
i*-58 in order to enhance recharge to the Old Bridge Sand . Although the 
amount of water that is recharged varies, estimates made in 1969 identified 
that the average rate of recharge for the 173 acre Duhernal Lake is 67,000 
galxons/day/acre or approximately 12 mgd is artificially recharged.19 In 
recent years, the Duhernal Company has excavated additional recharge ponds 
adjacent to the lake increasing the recharge area to 221 acres. Total 
recharge now exceeds 15 mgd. 

The Perth Amboy Water Department utilizes Tennent Pond within the Runyon 
Watershed for artificial recharge purposes. This 63 acre pond recharges the 
groundwater at a rate of 80,000 to 90,000 gallons/day/acre. A study conducted 
by Henry C. Barksdale in 1941 indicated that approximately 5 mgd, or virtually 
the entire flow of Tennent Brook, was being used to recharge the Old Bridge 
Sand. An additional 100 acre recharge pond on the Deep Run, now in the 
planning and design stage, is expected to increase the yield of the Perth 
Amboy wellfield by an additional 7 mgd.21 The Sayreville Water Department has 
recently constructed an artificial recharge pond having a total surface area 
of 66 acres. This pond has been designed to recharge the Old Bridge Sand 
and is estimated to increase the yield of the Bordentown wellfield by about 
4 mgd. 

In brief, the safe yield and natural recharge capacity of the Old Bridge 
Sand has been augmented by some 21.0 mgd, as shown in Table 5 below. Ground
water withdrawal from Old Bridge Sand in the County is within the natural 
safe yield of 31.0 mgd and total safe yield of 52 mgd. 

At the present time artificial recharge is not taking place in Middlesex 
County to increase the productivity of the Farrington Sand. As noted earlier, 
groundwater withdrawal from the Farrington Sand is in excess of 18.5 mgd while 
the safe yield is only 16.2 mgd.22 This strongly suggests that the safe yield 
of the Farrington Sand is being exceeded evidenced by the decline in the water 
table and resulting salt water intrusion in the Sayreville area. Due to 
the location of several wells near the Washington Canal and in the zone of 

TABLE 5 
Artificial Recharge Operations in Middlesex County - 1974 

Area of Recharge Pond (acres) Safe Yield 
Duhernal Water Company 221 15.0 
Perth Amboy Water Dept. 63 s!o 
Perth Amboy Water Dept. (Planned) 100 (est.) 7.0 (est.) 
Sayreville Water Dept. 66 4.0 

Total 450 31.0 
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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in 1978. Soil names and 
descriptions were approved in 1979. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1977. This survey was 
made by the Soil Conservation Service in cooperation with the New Jersey 
Agricultural Experiment Station, Cook College, Rutgers, the State University, 
and the New Jersey Department of Agriculture. Others who contributed to the 
survey were the Middlesex County Board of Chosen Freeholders and the 
Freehold Soil and Water Conservation District. The survey is part of the 
technical assistance furnished to the Freehold Soil and Water Conservation 
District 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 

Cover A field of Japanese yewa In Middlesex County. 





^0* county, New Jersey 55 

• u-fctfted with this soil in mapping are small areas of 
!?j£njter to this Tinton soil but with more glauconite, 
tL*et or thinner surface layer, or a surface layer of 

J®2u|oam and areas of Fort Mott soils. They make up 
niuch as 25 percent of the unit and generally are 

Imaged the same as this Tinton soil. Also included are 
areas of Pemberton, Holmdel, and Shrewsbury 

{oils that make up about 15 percent of the unit. They are 
in depressions or low positions. The other inclusions are 
Ifyoughout the unit. 

The permeability of this Tinton soil is moderate or 
moderately rapid. Available water capacity is moderate. 
Runoff is slow, and the erosion hazard is moderate. 
Organic matter content is low, and natural fertility is 
medium. Tilth is good. In unlimed areas the surface layer 
is extremely acid and the subsoil and substratum are 
very strongly acid. The depth to the substratum ranges 
from 20 to 36 inches but is generally 24 to 30 inches. 

This soil is suited to cultivated crops, pasture, or 
woodland. Vegetables and fruits are the common crops. 
The main management concerns are the hazard of 
erosion, low fertility, droughtiness, and the need to 
increase the organic matter content. Soil blowing is 
severe if areas are unprotected in winter. Using crop 
residue maintains or increases organic matter content 
and reduces soil blowing. The use of lime and fertilizer 
offsets acidity and low fertility. Conservation tillage and 
the use of cover crops and grasses and legumes in the 
cropping system help to reduce runoff and erosion. 

This soil is suited to pasture, but the moderate 
available water capacity is a limitation. Proper seeding, 
proper stocking, and rotation grazing are the major 
management practices on this soil. 

This soil is suited to trees, and potential productivity is 
moderately high. Black oak, white oak, and scarlet oak 
are common in most places, but pines are common 
where fields have been left idle. Protection from fire is 
the major management concern. 

This soil is generally suitable for most urban uses. The 
texture of the surface layer and substratum limit the soil 
as a site for lawns, landscaping, and golf fairways. Some 
recreation uses are limited by slope. 

Capability subclass: Ills. 

UB—Udorthents, bedrock substratum. This unit is 
nearly level to gently sloping. The areas are irregular in 
shape and range mainly from 2 to 15 acres. Most areas 
are smaller than 5 acres. The most extensive areas are 
principally in Edison, New Brunswick, and North 
Brunswick Townships. 

This unit has been cut and smoothed or otherwise 
extensively disturbed to a depth of 3 feet or more. The 
original soil has been removed. 

Included with this unit in mapping are small areas of 
Klinesville, Reaville, Fteaville Variant, and Ellington soils 
on uplands and along the perimeter of the disturbed 

areas. Small areas of Udorthents, wet substratum, and 
Urban land are also included. 

Some areas of this unit are in native vegetation. Some 
areas are used for parking lots, landfills, or recreation 
areas. The variability of the characteristics of this unit 
makes onsite investigation necessary to determine the 
suitability of the unit for any use. 

Capability subclass: not assigned. 

UC—Udorthents, clayey substratum. This unit 
consists of deep, moderately well drained to somewhat 
poorly drained soils mostly in regraded clay pits or 
borrow areas. The surface has been smoothed, and the 
areas are nearly level. 

Most areas of this unit are used for residential, 
commercial, or industrial development. The variability of 
the characteristics of the unit makes onsite investigation 
necessary to determine the suitability of the unit for any 
use. 

Capability subclass: not assigned. 

UD—Udorthents, wet substratum-Urban land 
complex. This unit consists of moderately deep, 
moderately well drained, loamy soil and urbanized areas. 
The areas are principally in housing developments or 
apartment complexes. They dominantly are graded spoil 
excavated for cellars or foundations or that has been 
trucked in from nearby areas. 

The Udorthents in this unit have a seasonal high water 
table near the surface. In some areas fill material has 
been used to cover the water table and thus improve the 
suitability of the unit as a building site. The thickness of 
the fill material is 2 to 4 feet, and the average thickness 
is about 30 inches. The Udorthents are mainly in areas 
of Failsington Variant, Reaville Variant, and Parsippany 
Variant soils. 

The variability of the characteristics of this unit makes 
onsite investigation necessary to determine the suitability 
of the unit for any use. 

Capability subclass: not assigned. 

UL—Urban land. This unit consists of areas where 
more than 80 percent of the surface is covered by 
industrial plants, shopping and business centers, and 
other structures. These areas are nearly all in the highly 
populated northern half of the county. The areas 
generally range from 2 to 1,000 acres. Most are nearly 
level to moderately sloping, but a few are strongly 
sloping and steep. Fill material has been used in places 
to build up wet soils. Most areas have been excavated 
or filled with material that is now almost totally paved. 

Onsite investigation is needed to determine the 
potentials and limitations of this unit for any use. 

Capability subclass: not assigned. 

Wa—Watchung very stony silt loam, 0 to 2 percent 
slopes. This soil is nearly level and poorly drained. It is 
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GEOLOGY AND GROUND-WATER RESOURCES OF THE 
RAHWAY AREA. NEW JERSEY 

ABSTRACT 
The Rahway area occupies 67 square miles of the Piedmont Plateau 

ind Coastal Plain physiographic provinces in northeastern New Jersey. 
Lowlands, from less than 10 feet to 80 feet in altitude, constitute most of 
:he area. A terminal moraine of Wisconsin age forms uplands that range 
in altitude from 100 to 240 feet. The Rahway River, the principal stream, 
follows a pregiacial drift-filled channel through the city of Rahway, and 
flows into the Arthur Kill. 

The Brunswick Shale of Triassic age which underlies the report area 
is a massive, fractured shale containing sandstone beds. It is more than 
6,000 feet thick. The shale strikes N. 50° E. and dips about 9° to 
12° NW. The Raritan Formation of Cretaceous age overlies the Bruns- \jjulA-
wick unconformablv in the southeast corner of the area. The Raritan 
Formation is a series of clays and sands of about 100 feet in thickness 
in the outcrop area. It strikes about N. 45° E. and dips less than 1° SE. 

Wisconsin glacial drift, ranging in thickness from several feet on ^ 
hilltops to 100 feet in the terminal moraine, blankets the Brunswick 

Shale and Raritan Formation. 

About 6 mgd (million gallons ot water per day) is pumped from the 
Brunswick Shale, which yields water from fracture openings and from 
pore spaces in the interbedded sandstone. As depth increases, the frac
tures become smaller and fewer in number and hence yield less water. ( 
Recharge to the Brunswick occurs through the hydraulically continuous 
overlying drift. Interference between wells in the Brunswick is greatest 
wl..? wells are aligned along the strike of the formation and least 
where wells are aligned perpendicular to the strike. Both water-table 
and artesian conditions exist in the Brunswick Shale. Artesian conditions -* 
occur generally at depths greater than 100 feet; water-table conditions ' 
occur at shallower depths. The average yield of 150 industrial, public- •• 
supply, and domestic wells is 75 gpm (gallons per minute). The average 
specific capacity is 2.2 gpm per toot of drawdown and the average well 
depth is 218 feet. All industrial and public-supply wells in the Bruns
wick Shale having a specific capacity of less than one are in the south

eastern half of the area. 

Ground water from the Brunswick Shale is locally high in sulfate, 
dissolved solids, and hardness. This is owing to solution of gypsum and 
calcite in the formation. Concentrations of these constituents increase 

with depth. 

vi ll 



refl^T? " pntaiTOd i0 the Brunswick^ along the tidal 
™y R|Vernand «»nhward along Jfrkrthur KM. South 

the Ran>a "U 1 et' * 6 'tan dre<lay. locaily~the basal member of 
wL^ A Formation overlies the Brunswick S&e and retards sea-
water inflow from the Arthur KilL •£&*,• 

About 1 mgd is pumped from the Farringtonllind Member of the 
-antan Formation ,n the report area. Twelve ii&jttnal wells have an 
average yield of 96 gpm, an average specific cap5gEp*of 9.5 gpm per 
J , °'drawdown' and an average depth of 60 feci. The Farrington 
fi, k 1°^ • " I aul,caUy ^Parated from theTfcunswick Shale by 

antan re-clay. Salt water is encountered in wells in the 
outcrop area adjacent to the Arthur Kill. Wtl'"'" 

A stratified-drift deposit having an average thicSeaof 30 feet under-
•es the city of Rahway. More than a million galBte per day is pumped 
from four wells tapping both the drift and thej&rlying Brunswick 
Shale. Tne average yield of the wells is 370 *£»,' and the average 
specific capacity is 15.3 gpm per foot. 

IX 
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TABU 1. STRATIGRAPHK UNITS IN M RAHWAY AREA AND THEIR GEOLOGIC AND HYDROLOGIC CHARACTERISTICS 1 1  

Unit 

Alluvium 

Eolian deposits 

Till 

Strati fled drift 

Pensauken Formation 

a 

a 
a 
a 
a 

o. 3 o 
0 
JC m 
1 
z 

Unconformity 
Sayreville Sand Member 

Woodbridge clay 

Fatrington Sand Member 

Raritan fire clay 

Unconformity 
Igneous intrusive 

Brunswick Shale 

Geologic characteristics 

Muds and sands deposited in river channels and estuaries; 0 to SO 
feet thick. ]?*-• > 
Sand, white, fanning dunes along the Arthur Kill. Leu than 
10 feet thick, *»«.<• • 
Clay, sa nJJ*n3 gravel, teddish-brown, unstratified, and un
seated. Foams most of the aurficial ground and terminal mor
aine depodU; 0-100 feet thick. Deposited directly by glacier. 

Sand and gravel, sorted and stratified, occurring at fill in bed
rock channels and inter bedded with till in the terminal moraine; 
0-60 feet thick. Deposited by water. 

Sand and gravel; chiefly quartz. Some pebbles and cobbles of 
shale, sandstone, quartz and crystalline rocks. 

Sand, fine to coarse, white, micaceous; contains clay and 
arkosic sand beds. Locally crotsbedded. 0-40 feet thick. 

Upperbeds — clay, black lignitic; contains slderite, pyrite, 
and inter bedded sand lenses. Lowetbedt - clay, varicolored 
and locally sandy. Total thickneu 0-60 feet. 

Sand, fine to very coarse, light colored; contains intetbedded 
arkosic sand and clay. 0-80 feet thick. 

Clay, varicolored blue, brown, gray, or red. Reddish-brown 
at basal contact with Brunswick Shale. 2-35 feet thick. 

Buried diabase sill in southeastern part of report area that forms 
Palisades where it crops out on Staten Island. 

Shale, reddish-brown, fractured; contains interbedded sandstone. 
Underlies glacial drift and Raritan Formation in the Rahway 
area. Altered to hornfels adjacent to diabase. 6, 000 to 9. 000 
feet thick. Strikes N. 50° E. Dips 9-12° NW. 

I 

Muds are relatively 
rivers and the ground 
flow of saline watei 

Hydrologic characteristics 

Impermeable and serve to retatd seepage between 
-water reservoir, and most important, to retard 
through river beds. 

Deposits lie above water table but transmit water readily to underlying 
sediments because of high infiltration capacity and jiernieabillty. 

Not an important source of ground water because of low permeability 
and small thickneu 
to dug domestic we 

which lies below the water tablr 
Is. 

Important at an aq« fer only in the city of Rahway where wells up 
both the Brunswick hale and stratified drift and induce recharge from 
the Rahway River. . average well yield 370 gpm. Quality of water it good. 

Yields no water to i ells 

Not an lmporunt 
it lies above the 
tanges from 32 to 3 
from 30 to 500 gpd 

Yields water 

:e of water north of the Raritan River is much of 
table. At Sayreville, N. |. the specific yield 

percent and the coefficient of permeability ranges 
let sq. ft. 

Confining bed. 

Yields moderate amounts of good quality water. Average transmit -
sibility 10,000 gpd per ft. Average well yield it 96 gpm. Salt water 
encountered in wells adjacent to the coast. Pettneabilities at Parlin, 
N. J. range from 210 to 3,500 gpd per sq. ft. Specific yield ranges 
from 25 to 36 percent. 

Confining bed. 

Dense and relatively impermeable. No wells up the sill. 

Most intensely developed aquifet in area. Yields small to moderate 
quantities of water from primary openings in sandstone and from 
secondary openings which decrease with depth in shale and sandstone. 
Water locally high In sulfate, toul dissolved solids, and hardness. 
Both water uble and artesian conditions exist. Interference is great
est between wells aligned along strike of formation. Average trans-
missibility 16,000 gpd per ft. Yield range 2 to 66i' gpm. Average 
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14 GROUND-WATER RESOURCES OF THE RAH^SAMA, N. J. 

HYDROLOGY 
Water falls to the earth's surface as prccipitattSP'Part is intercepted 

by vegetation, pavements, and buildings before rdglpg the ground and 
is evaporated. Part infiltrates the ground to becom^m^moisture, capillary 
water, and ground water. The remainder of |®Wer runs off the 
land surface to the streams. Evaporation and take place 
during these processes, returning to the atraoamere moisture which 
eventually becomes precipitation again. M0&' 

OCCURRENCE OF GROUND.WATER 
Water that percolates to the zone of saturationjfrground water. The 

water table is the upper surface of the zone of munition and separates 
that zone from the overlying zone of aeration. moisture content 
of the zone of aeration ranges from saturation K^jdrjr state. 

Ground water in the Rahway area is stored in transmitted through 
pore spaces of unconsolidated sediments such as.' glacial drift and the 
Raritan Formation. Joints and other fractures store and transmit the 
water in the consolidated rocks of Triassic age. 

•i.\ 
Water-table, or unconfined, ground-water conditions exist when the 

top of the zone of saturation is at atmospheric pressure. Such conditions 
occur in the stratified drift in Rahway, in the outcrop area of the Raritan 
Formation, and at shallow depths in the Brunswick Shale. 

Artesian, or confined, conditions occur where ground water is under 
hydrostatic pressure greater than atmospheric pressure. Pumping from 
a confined aquifer quickly lowers the artesian pressure and water levels 
drop rapidly in nearby wells penetrating the same aquifer. Artesian 
conditions are found in the deeper parts of the Brunswick Shale and in 
the Raritan Formation beneath the Woodbridge clay. Several artesian 
wells in the Brunswick Shale flow; these are aligned northeast-southwest 
along the South Branch of the Rahway River. These wells probably 
tap a common fracture or fault system which trends northeast-southwest 
through the area. 

MOVEMENT OF GROUND WATER 

Ground water moves from points of high ground-water head to points 
of lower ground-water head. The generalized water-level contour map 
of the area (fig. 5) shows the altitudes of ground-water levels at the time 
of well completion. As water-level highs generally coincide with topo
graphic highs, ground water flows generally in the same direction as over
land surface flow. Ground-water movement is toward the Rahway River 
and its branches and through the gravel-filled valley extending from 
Rahway to the Arthur Kill. Hydraulic gradients range from less than 

15 

,0 feet per mile, in the Rahway lowland, to 
i„ the southwest half of the area, where 'he greatest topograp 

°CCUrS recharge, discharge, AND 

WATER-LEVEL FLUC TUATIONS 

Recharge - the ST~ 

tha, dm Xw£r "able ,he "" 
toi. moisture and permeability, 

^peiTre, sod the „p«. do,..ion, sod intensity .1 precimmdon. 

Ground-water recharge tns, oecor sis. .ton, »"»•» >*"JS 

to Worn, seepage from suri.cr-w.ter bodies after besvy rainfalls. The 
ritTo"uk« level rim. faster from direct pmcipitatton «td surface run. 
dl than doo the «.mr table. The shape of the water^ e » 
reversed and surface water seeps into the aquifer. This water bank ZZ and is returned to the stream or lake once the surface-water level 

falls below the water table. 
When the amount of water reaching the zone of saturation exceed, 

the amount being withdrawn by_ natu, al and 

Sa^ the'end of C*£rto the middle 

of April, during the time when evapotrmsp.ration ,s lowest^ 

Discharge of ground water occurs both naturally and artifically. Dm 

charge by natural means includes ^"^ ̂ ^^"^''extend to 
lakes, and tidal areas; transpiration by planewh ^ 
the water table or the overlying capillary frmge,^ 

the water table is near the land sur ace- # Discharge fronl flowing 
artificially by the pumping or flowing o ^ renloved by pumping, 
wells in the Rahway area is slight. T 5 0r 6 mgd 
however, is significant and is about 8 mgd, of which about 

are from the Rahway River watershed area ^ ̂  

The decline in water level in the hydrograp ^ ̂ (<) ,he water 

26.21.5.4.6 (fig. 6.) shows 'h"< h October. The dmh~ 
table during the growing season, April tnr g ^ ^ 

in ground-wate, levels is "<%>•»££ r'unof, decline. P"* ̂  
April through October (fig. 6b). St discharge to the 
as the water- table gradient decreases groun ^wa doring ,he 

streams decreases. Overland How to ,'J X ««««" " 
spring-summer period because plants. It » apparent 
infiltrates the soil, where it is ~lr If e««d. P-"-"' 
figure 6c that evapotransp.ration is at 
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GEOLOGIC FORMATIONS AND 
THEIR HYDROLOGIC CHARACTERISTICS 

TRIASSIC SYSTEM 

Brunswick Shale 
Geology 

The Brunswick Shale is the youngest formation of the Newark Group, 
which consists of the Stockton Formation, Lockatong Formation, and 
the Brunswick Shale. The Brunswick Shale has the most extensive out-
crop area and is composed of 6,000-8,000 feet of fractured reddish-brown 

and locally interbedded sandstone. Sandstone beds increase in abun
dance northeastward, becoming predominant in the northernmost pan of 
the outcrop area in New Jersey. Along the northwest edge of the out
crop, the Brunswick grades into a conglomerate. According to Boch 
(1959), the red color originates from reworked hematite, which com
prises 5 to 10 percent of the formation. Although red predominates, 
some purple, green, yellow, and black layers occur in the lower 2,000 

feet of the Brunswick. 
In the Rahway area, the characteristic reddish-brown shale constitutes 

most of the formation, although interbedded sandstone and green and 
black shale also occur. Glacial drift blankets the Brunswick «n most 
of the area, but exposures can be seen at Iselin and Menlo Park. Shale 
intruded by the Palisade Diabase is altered into a spotted hard slate 

that is dark green to gray in color. 

The Brunswick Shale strikes N. 50° E. and dips 9° to 12° NW in 
the report area. The predominant system of fractures strikes about 
N. 45° E. and is vertical. A second, less prominent, system stnkes 

N. 75° W. and is nearly vertical. 

The presence of ripple marks, mudcracks, raindrop impressions, reptile 
footprints, and plant, reptile, and fish fossils indicates that the Brunswick 
Shale was deposited in a shallow-water continental environment. 

The source ot the sediments is generally considered to be Precambnan 
or early Paleozoic(?) metamorphic and igneous rocks to the southeast. 
The occurrence of detrital micas and feldspars support this. 

The Brunswick Shale conformably overlies and is interfingered with 
the Lockatong Formation. In northern New Jersey, where the Lockatong 
is absent, the Brunswick overlies the Stockton Formation. 

On exposure to weathering, the shale disintegrates readily into blocky 
and nodular-shaped fragments and chips that flake off along the bedding 
planes (fig. 8). The shale ultimately disintegrates into a hard clay. 
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Figure S.-Photograph of uxposuro of tho Brunswick Shalo on tho north 
n °f ,h# Raritan at ''•rth Amboy. showing tho socondory haciuros 

and nodular-shapod woathoring fragmonts. 

HYDROLOGIC CHARACTERISTICS 

More ground water is obtained from the Brunswick Shale than from 
•ny other formation in the Rahway area. Approximately 90 percent of 
ne wells in the report area tap the Brunswick, and they yield a total 

m°r.e tha" 6 "1*d- The remaining 10 percent of the wells obtain 
water from the Raritan Formation or glacial drift. 

Water is stored and transmitted primarily in the secondary fracture 
openings that formed after the deposition of the sediments. The primary 
opening or pores between the particles in the shale are too small to 
transmit water readily. Locally, the fracture openings are widened by 
percolating ground water that dissolves material from the walls of the 
fractur«. The size of the fracture openings generally decreases, with 
depth, because the weight of overlying rock increases. 

I CnVltkS f0rmCd by thC 501111,0,1 of calcite and gypsum may be common 
locally, but are not considered an important source of ground water. 

The Brunswick Shale and the overlying glacial drift are hvdraulicallv 
\ continuous ,n most areas. Infiltrated precipitation percolates directlv 

the°s?«le °r Strat'fied dnft and into the fracture openings of 

Ground water occurs under both water-table and artesian conditions 
m the Brunswick Shale. If the fractures have nearly vertical dips and 
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are hydraulically continuous with permeable drift, ground water is jm. 
confined and water-table conditions prevail. This condition is found 
commonly in wells less than 100 feet deep. A decline in the water level 
in a water-table well indicates that part of the aquifer has been dewatered. 

Where the fracture openings do not extend upward to permeable 
drift or where permeable sandstone layers are interbedded with imperme
able shale, ground water is confined under artesian pressure. The lowering 
of the water level in an artesian well reflects changes in pressure within 
the aquifer and does not indicate dewatering of the aquifer. Wells 
penetrating the Brunswick Shale are uncased below the glacial drift, so 
both water-table and confined zones may be intercepted in a single well. 

The observation well at Hatfield Wire and Cable Co. (26.31.2.3.5) 
responds as an artesian well. The water level in this well lies below 

''the regional water table and drops about 6.4 feet in 2 hours when an 
^air-conditioning well (26.31.2.5.3.) 3.500 feet to the southwest begins 
pumping The two wells are aligned parallel to strike and probably 
penetrate the same system of bedding-plane fractures or sandstone beds. 
Other wells nearly at right angles to a line connecting these two and 
only a few hundred feet distant from the pumping well show a smaller 
drop in water levels. This suggests that water levels in wells aligned 
perpendicular to the strike of the Brunswick Shale interfere less with 
one another than wells aligned parallel to the strike. 

The Brunswick is not a homogenous isotropic aquifer as the permea
bility varies greatly from one area to another as well as with direction 
at any one locality. In most cases, the drawdown rate in an observation 
well is greatest when the observation well and the pumped well are 
aligned parallel to the strike of the formation. Data obtained by Herpers 
and Barksdale (1951) from pumping tests in Newark, New Jersey, 
demonstrated similar conditions. 

Wells that tap the Brunswick Shale range in yield from 2 to 660 gpm, 
and the average is 75 gpm. Yields of wells larger than 6 inches in 
diameter (non-domestic use) average 140 gpm. 

Specific capacities of all Brunswick Shale wells range from 0.1 to 
25 gpm per foot of drawdown and average 2.2. For wells larger than 
6 inches in diameter, the average specific < apacity is 3.6 gpm per foot of 
drawdown. Wells 26.2I.8.2.9A and 26.31.1.3.IB (table 5) in the north
western half of the area, penetrate sandstone beds and have specific ca
pacities greater than 7. All industrial and public-supply wells with ' 
specific capacity of less than one occur southeast of a diagonal line extend
ing from Metuchen to Elizabeth. Hence, specific capacities are, on th* 
average, greater in the northwestern than in the southeastern half of ' 



26 GROUND-WATER RESOURCES OF THE RAHWAV AREA, N. J. 

S:l:! 27j" ,'f Bru°,Tf sh"i,Lr""!c60 ,o 1566 
w'"'"""6 " —p. -

Quality of water 

locltov L^'dLh' r' " BrUnS"'Ck Sl"'e »'»k 
averaging mare rh son'0 Wat" SOmC areas is hi8h|y mineralized. :,~z:k:-jzr" diuolv'd »iids- ^ * «— 

reî ™i"r̂ ,riru,"Kd .Tv™""' ,ocr"»' »«h ***- ™> 
feet deeo W« ., well (26.31.2.6.7B), which is 1,108 
sulfa* LmT SamP,f. fr°m the M"ck well contained 1,795 ppm 

(26.31 2 6 4 ) 300Pfo^t nUm'j ^U""1 Wat" from the S<luire Island 
well, ™„tafn , «« and the Mi,ton Lake (26.31.2.7.4) 301-foot 

2,660 and I 445 nnm d* |P A™1 'rj^' 279 *nd 198 ppm ca,c,um> snd 
well (26 31 5 9 4) u- L^°ZIA . ' ^P^tively. The Security Steel 
sulfat. 67 nr r " 6" lm d"P' >*«• «•"' »«!> only 162 ppm 

l" "J 528 ppm diaol.ed „lidl umj^, 
k— - — 

°';ht """"" >"d A«l"" Kill aim ha.a 
in the well aamnl ""a' ** eonstituenta but low chloride concentrations 

h !erl" T i r " , ; : d , c i , c  , h " » - * —  ° <  

55^" TT" ^ the Brunswick Sh.le is about 
cream IZZT X T",", "« "hie and in-
drill J * \ M  Standard Oil Company well (26 32 1 1 8) 
; tdJi"*' "» » » d'P.h Of 1.556 lee, Entered waief ̂ i 

eased .n temperature from 70° to 90°F below 800 feet in depth. 
Salt-water contamination 

ti»"wit? Z Rr""swich hhale has a, leas, , parti,! h,d„„lic cmuwc-

Ereater than IWI " h"* ' cMor'd' concentration 
r » d"rf0P'd between the sal, 

density of 1.025. Applying this relation r water with an average 

i • / well is one foot above sea Uvf 
ConsequentI,. ,1 gmund-water levels „e ,l|„„ed dcc|inc t0 

^'Consequently if ground-water levels are allowed to decline below sea 
[ level, the fresh ground water will be replaced eventually by sea /Water, 

jj- Brackish water is contained in the Brunswick Shale along tl# tidal 
breach of the Rahway River and northward along the Arthur Kill. South 
'.of the Rahway inlet, the Raritan fire-ilay overlies the Brunswick and 
(Retards sea-water inflow. 

CRETACEOUS SYSTEM 

Raritan Formation 

Geology 

AThe Raritan Formation of Late Cretaceous age covers about 9 square 
Qes in the southeast part of the Rahway area. Most of the formation 
overlain by glacial drift, but is expesed at the surface where com-
rcial clay and sand pits have been developed. The Raritan Formation 

at named by T. A. Conrad in 1869 who described its lower clay mem-
rs exposed along the Raritan River. 

The Raritan Formation consists of light-colored alternating sands, clays, 
. nd gravels of continental origin, interhedded with tongues of marine 

pediments. The upper and lower parts of the formation are predominantly 
__ nd, the lower sands being coarser and more arkosic than the upper. 
' •The middle of the formation contains white clays which weather to red, 
c>nd also dark lignitic clays that grade laterally and vertically into white 
or red non-carbonaceous clays. The sands are characteristically well 
aorted, medium to coarse grained, and micaceous; they are locally cross-
bedded. The clays are massive, plastic, and contain pyrite, lignite, and 
tarbonized material which imparts a bluish or gray color. 

The thickness of the Raritan changes locally because the materials 
were deposited on an irregular surface of Triassic, Precambrian, and 
early Paleozoic( ?) rocks. In outcrop, the thickness ranges from 150 
to 300 feet. Downdip to the southeast, it thickens to more than 1,000 
feet. 

A variety of fossil fauna and flora which have been found include 
brackish water and marine pelecypods, dicotyledons related to modern 
flora, and dinosaur footprints. The Raritan is considered to be Late 
Cretaceous in age. 

Kiimmel (Ries, Kiimmel, and Knapp, 1904) divided the Raritan in 
Middlesex County into seven member? according to lithology. The 
members were later renamed by Barksdah and others (1943), from oldest 
to youngest, (I) Raritan fire clay, (2) Farrington Sand Member, (3) 
Woodbridge clay, (4) Sayreville Sand Member, (5) South Amboy fire 
clay, (6) Old Bridge Sand Member, (7) Amboy stoneware clay. Be
cause of their lenticular nature, the members are not traceable outside the 
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discussed as KumrndTicnbed !hl°Ut ^ wi" be 

grades' d^^td"^ a" reddbh'b ^T' " ^ cUy that 

Brunswick Shale. It ranges from 2 tTTs f under,yinK 
mostly in depressions in the Brunswick Shi'" 7 ^ " f0U"d 
imperceptibly into the Brunswick. The ton «f I" • 
and is overlain by the Farrinmon Sand M L , y. ,s undu,at°ry 
or by glacial drift. ember of the Raritan Formation 

The Farrington Sand Member 
taining, locally, thin bed, of gravel a^d le/" "T, Mnd COn-
i» a medium- to fine-erained A J ° y' upper part 

'•fill-gray to li.ht.ytllut, co.,C,rCJ„d Z" *! Z 
•nd black chert pebbles 6 tn sn " containing rounded quartz 
™» of th, and r """ j"m"" f* rxiximum thick. 
R.hwt, ~X Cmmf " 80 8"' h » thinner in the 

Wood'hridBe^rangeT in'thickn''"I"™'"" Member. The 
M fee. in """ 50 80 b"< « f- ««W to 

•° « Hack laminated limitfcd.y « '^n'"^ ' k'l V "" 
bed ranges from 30 to fin f. > k thickness of the upper 
is light blue to gray or monV 7 " ^ The basa« «" clay 
of about 20 feet The avera*/' m ' a"d haS an avera^ thickness 

about S percent; however bottom "7 " "" «" » 
as 50 percent sand. The base of the fire I ̂  ,C°nta,n 35 much 
surface is irregular where elar.Vr. h C y " un<Julatory- Its upper 
material. g,aC'erS have scoured ™aV some of the top 

l 7 irregU,ar Channel fil1 dePos't com-

and do not occuov Z ' ^ The sands a" lenticular 
ontains subrounded « "ratigraphic horizons. The feldspar sand 
The kaolin sand is a"""2 kaol,n,zed Wdspar, and clay pellets, 
containing white clay ^''sav0"^/^ fi"e"8ralned white quartz sand 
the Sayreville Sand VI k yrev,Ue' 8 m,lcs southwest of Woodbridge, 

Sayreville Sand Member „ predominantly medium to coarse grained. 

-j-. D . Hydrologic Characteristics 

p.i™.diy*;r,iLT,\r;„iul',w 8—» ̂  »** — 
wholly outside the Rehwey Riucr^e't "hT I Raman '•« "I™*' 
hydraulically from the underlv T s a<lulfers arc separated 
^e clay. In the outcroo" " f I™"* sha'C by the basal Ra"<a" 

ground water is unconfined^V)0 j Sa"ds of the Raritan Formation, 

bed, confined or '""d! 

29 
The Sayreville Sand Member is discontinuous laterally and much of 

it lies above the water table; therefore, it is not an importanXurce 
of water north of the Raritan Rive, Laboratory analyS of ^.ples 

39percemSaUn7crffiSayrCV,,,r  ̂ from 32 to 
souare72 Th T permeabi,,tv rangmg from 30 to 500 gpd per 
2d 7 7 tW° memberei fhc Raritan fire clay and the Wood-

Slnd"'££. " « - -I— «" -Hp FpiSI 

lrnm',td"p T3' """"" ,h" *k°" '•» -gJ — P"mprd 

1940', How'"16'"" I R""U" Ri,er in 'I* "M'» ""<1 eerly 

AithuJTT'i1' r""' T in b',he """"'-g«"'i» >i°"g 
iubhCwtrt I '"d""ri" '° °b"in """ '""• i»Und 
public-water supply companies so that at present, only about 1 mgd is 

RX :r 1 F","'n8">"Sand '"gp ."dustril r„:: 
M«t weHs tapping the Raritan have water levels that are less than 

eet above sea level. Hence, north ol the Raritan River the aouifcr 
as little potential yield because lowering water levels to sea level will 

eventually result in replacement of fresh ground water by sa,t water 

(26MU88°7 15 nn,Pkg "!*C°nduCted at the California Oil Company 

7 000 to 14 000 2d ^ 3 rangC transmissibility from 
7;000 to 14,000 gpd per foot and an average of 10,000 gpd per foot. 
Lhe coefficient of storage ranged from 0.003 to 0.00001, indicating 
artesian conditions. 

is I7thC°fr °f tranSrniSS,bility of the Farr'ngton at Parlin, which 
s south of the report area, ,s several times greater than that at the 

ities clo fd' I'1' • thC 3qUifer IS thicker thcre" Transmissibil 
100 000 eod r TP 'ng tCStS in the PaHin area arc 35 high as 
Tue of £ c\ r- 7 aV"age iS 50l00° gPd P" f00t-five tim« 
thick wh h ' °rn,a mPany tMtS- At Parlin' the a9uifer is 80 feet 
hick, which ,s about twice as thick as it is at the California Co. site 

Laboratory determ,nations of the coefficient of permeability of the Par
tington Sand Member at Parlin range from 210 to 3,500 gpd per square 
£t and average 1,650 gpd per square foot. Specific yields range from 
O to 36 percent and average 31 percent. 

Yields of 12 industrial wells range from 6 to 300 gpm and average 
96 gpm. Specific capacities range from 1.9 to 39 and average 9 5 gpm 
per foot of drawdown. Wells tapping the Raritan Formation in the 
report area range ... depth from 40 to about 120 feet, the greater depths 
occurring downdip. The average depth is about 60 feet. 
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Quality of water 

The quality of the water from the Raritan Formation is very good 
for most uses. It rarely contains excessive amounts of sulfate or dissolved 
solids, and it is not as hard as water from the Brunswick Shale. Total 
dissolved solids range from 154 to 384 ppm. The temperature of the 
water averages about 54° F. 

Salt-water contamination 

Salt-water encroachment has occurred in areas where there are heavily 
pumped wells adjacent to the Arthur Kill. However, 1 mile or more 
inland there is generally sufficient fresh-water head to allow, indefinitely, 
present rates of withdrawal with safety. If encroachment were to occur 
inland, salt water probably would flow laterally into the Farrington 
outcrop from Woodbridge Creek and the Arthur Kill near Sewaren. 
Encroachment in an updip direction from the Raritan River is possible 
also, as discussed by Barksdale and others (1943). 

QUATERNARY SYSTEM 

Pleistocene Series 
Pensauken Formation 

The oldest deposit of Pleistocene age in the Rahway area is the Pen
sauken Formation, which forms the high terrace in the southwestern 
corner of the area. The Formation consists chiefly of quartz sand and 
gravel. In addition, pebbles and cobbles of shale, sandstone, quartzite, 
and crystalline rocks are present. So far as known, no wells obtain water 
from the Pensauken Formation. 

Glacial Drift 
Geology 

Glacial drift mantles the Brunswick Shale and the Raritan Formation 
(fig. 9) and forms the land surface of the report area. The drift has 
an average thickness of about 25 feet, but ranges in thickness from a few 
feet on bedrock hilltops to 100 or more feet in the terminal moraine. 
Till, which is poorly sorted unstratified drift, occurs as ground or terminal 
moraine. It was deposited directly by the ice sheet. Till in the report 
area is characteristically a reddish-brown clay, derived from the Brunswick 
Shale, and contains pebbles and boulders of resistant gneiss, quartzite, 
sandstone, quartz, and diabase derived from rocks north of the terminal 
moraine. Pebbles of the Brunswick Shale are rare because the material 
disintegrates readily into small particles. 

Stratified drift, which was deposited by glacial melt waters, occurs in 

l^Ujgfi atggforthj^J soig^f thBBninflHrainHH we|H 
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interbedded with till in the terminal moraine. The sand and pebbles 
are similar in mineralogy to those in the till, but the stratified drift 
contains very little clay. 

The most important water-bearing drift deposit is that underlying 
t e city o Rahway. It is predominantly a sand, containing interbedded 
gravels and till, that fills a preglacial stream valley. The stratified drift 
has a maximum thickness of 50 feet near the confluence of the Rahway 
River and Robinson Branch; the average thickness is about 30 feet. The 
Iithology and general character of this deposit are variable (fig. 10). 

In well drained areas, the glacial drift is leached and oxidized to a 
depth of 2 to 3 feet. The upper 6 to 10 inches is a dark-red-brown soil. 

Hydro logic characteristics 

The stratified drift filling the buried valley in Rahway is the only 
important aquifer of Pleistocene age in the report area. The Rahway 
Water Department withdraws more than a million gallons of water a 
day from four wells that are screened 15 feet in the stratified drift and 
penetrate 25 to 50 feet into the underlying Brunswick Shale. The 
water is obtained from both stratified drift and the Brunswick Shale. 
The wells are near the Rahway River, and much of their yield is water 
induced into the aquifers from the river. The average yield of the four 
10-inch diamter wells is 370 gpm. The average specific capacity is 15.3 
gpm per foot. A 6-inch observation well in the well field which taps 
only the drift has a yield of 125 gpm, and a specific capacity of 6.2 gpm 
per foot. 

Aquifer-test data are lacking for the stratified drift at Rahway, but 
some indication of its water-bearing capacity may be inferred from grain-
size distribution of eight samples taken from two test wells drilled in 
Rahway. Laboratory coefficients of permeability for water-yielding ma
terials having size distributions similar to the drift at Rahway are in 
the order of 1,000 gpd per sq ft or greater (Wenzel, 1942, p. 13). 
Accordingly, if the drift at Rahway has a saturated thickness of 30 
feet, its coefficient of transmissibility is probably about 30,000 gpd per ft 
or greater. The coefficient of storage is probably between 0.1 to 0.2. 

Till is not an important source of ground water in the report area 
because it has a low permeability, and much of it lies above the zone 
of saturation. In river valleys. 30 to 40 feet of till may lie below the 

• I 18 . °^everi on bedrock hilltops capped with till the water 
table may be in the underlying Brunswick Shale. 

water toMthe'!" fU""'0n B'acial drift is to absorb, store, and transmit 
connected The t' ,^a"ure<' sI,a'e wherever they are hydraulically 
connected. The transmissibility of the stratified drift in Rahway is ap-
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19. 1984; 49 FR 30201. July 27. 1984; 49 
FR 31420. August 7. 1984; 49 FR 33885. 
33892. August 27. 1984; 49 FR 34494. 
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November 9, 1984; 49 FR 45163. Novem
ber IS. 1984; 49 FR 47400. December 4. 
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Subpart B — Usta 
§17.11 Endangered and threatened 
wildlife. 

(a) The list in this section contains the 

been determined by the Services to be 
Endangered or Threatened. It also con
tains the names of species of wildlife treat
ed as Endangered or Threatened because 
they are sufficiently similar in appearance 
to Endangered or Threatened species (see 
§ 17.50 et seq.). 

(b) The columns entitled "Common 
Name," "Scientific Name," and "Verte
brate Population Where Endangered or 
Threatened" define the species of wildlife 

within the meaning of the Act. Thus, dif
ferently classified geographic populations 
of the same vertebrate subspecies or spe
cies shall be identified by their differing 
geographic boundaries, even though the 
other two columns are identical. The term 
"Entire" means that all populations 
throughout the present range of a verte
brate species are listed. Although common 
names are included, they cannot be relied 
upon for identification of any specimen, 
since they may vary greatly in local usage. 
The Services shall use the most recently 
accepted scientific name. In cases in 
which confusion might arise, a synonym(s) 
will be provided in parentheses. The Ser
vices shall rely to the extent practicable on 
the International Code of Zoological 
Nomenclature. 

(c) In the "Status" column the follow
ing symbols are used: "E" for Endan
gered. "T* for Threatened, and "E [orT] 
(S/A)" for similarity of appearance 
species. 

(d) The other data in the list are non-
regulatory in nature and are provided for 
the information of the reader. In the annu
al revision and compilation of this Title, 
the following information may be amend
ed without public notice: the spelling of 
snecies' names, historical ranee, footnotes, 
reierenccs to certain umcr appacauie por
tions of this Title, synonyms, and more 
current names. In any of these revised 
entries, neither the species, as defined in 
paragraph (b) of this section, nor its status 
may be changed without following the 
procedures of Part 424 of this Title. 

(e) The "Historic Range" indicates the 
known general distribution of the species 
or subspecies as reported in the current 
scientific literature. The present distribu

tion may be greatly reduced from thi. 
historic range. This column does not imply 
any limitation on the application of mi 
prohibitions in the Act or implement!""!;-
rules. Such prohibitions apply to all indi
viduals of the species, wherever found. 

(f)(1) A footnote to the Federal R:sis
ter publication)s) listing or reclassifying a 
species is indicated under the colli'"-. 
"When Listed." Footnote numoers to 
§§17.11 and 17.12 are in the same nu
merical sequence, since plants and animals 
may be listed in the same Federal Register 
document. That document, at least since 
1973. includes a statement indicating the 
basis for the listing, as well as the effective 
date(s) of said listing. 

(2) The "Special Rules" and "Critical 
Habitat" columns provide a cross refer
ence to other sections in Parts 17. 222. 
226, or 227. The "Special Rules" column 
will also be used to cite the special rules 
that describe experimental populations 
and determine if they are essential or 
nonessential. Separate listing will 
be made for experimental populations, 
and the status column will include 
the following symbols: "XE" for 
an essential experimental population 

population. The term "NA" (not applica
ble) appearing in either of these two col
umns indicates t&At there are no special 
rules and/or Critical Habitat for that par
ticular species. However, all other appro
priate rules in Parts 17. 217-227. and 402 
still apply to that species In addition, 
there may be other rules in this Title that 
relate to such wildlife, e.g.. port-of-enirv 
requirements. It is not intended that the 
references in the "Special Rules column 
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§ 17.11 

(a) The Uat in thia section contains the 
names of all species of wildlife which 
have been determined by the Services to 
be Endangered or Threatened. It also 
contains the names of species of wildlife 
treated as Endangered or Threatened 
because they are sufficiently similar in 
appearance to Endangered or 
Threatened species (see 117.30 et $eq.). 

(b) The columns entitled "Commar 
Name." "Scientific Name." and 
"Vertebrate Population Where 
Endangered or Threatened" define the 
species of wildlife within thu meaning of 
the Act. Thus, differently classified 
geographic populations of the same 
vertebrate subspecies or species 
be identified by their differing 
geographic boundaries, even though the 
other two columns are identical. The 
term "Entire" means that all populations 
throughout the present range of a 
vertebrate species are listed. Although 
common names are included, they 
cannot be relied upon for identification 
of any specimen, since they may vary 
greatly in local usage. The Services shall 
use the most recently accepted scientific 
name. In cases in which confusion might 
arise, a synonym(s) will be provided in 
parentheses. The Services shall rely to 
the extent practicable on the 
International Code of Zoological 
Nomenclature. 

(c) In the "Status" column the 
following symbols are used: "E" for 
Endangered. "T" for Threatened, and "E 
[or T] (S/A)" for similarity of 
appearance species. 

(d) The other data in tha list art 
nonregulatory in nature and are 
provided for the information of the 
reader. In the annual revision and 
compilation of thia Title, the following 
information may be amended without 
public notice: the spelling of species' 
names, historical range, footnotes, 
references to certain other applicable 
portions of this Title, synonyms, and 
more current names. In any of th*rs 
revised entries, neither the spedes, as 
defined in paragraph (b) of this section, 
nor its status may be changed without 
following the procedures of Part 424 of 
this Title. 

(e) The "Historic Range" indicatee the 
known general distribution of the 
species or subspecies as reported in the 
current scientific literature. The present 
distribution may be greatly reduced 
from this historic range. This column 
does not imply any limitation on the 
application of the prohibitions in the Act 
or implementing rules. Such prohibitions 
apply to all individuals of the spedes, 
wherever found. 

(f)(1) A footnote to the Pedesal 
Register publication(s) listing or 
redassifying a spedes is indicated 
under the column "When Listed." 
Footnote numbers to || 17.11 and 17.12 
are in the same numerical sequence, 
since plants and may be listed 
in the same Federal Register document 
That document at least since 1973, 
indudes a statement indicating the h r̂ls 
for the listing, as well as theeffective 
date(s) of said listing. 

(2) The "Spedal Rules" and "Critical 
Habitat" columns provide a cross 
reference to other sections in Parts 17. 
222.228. or 227. The "Spedal Rulee" 
column will also be used to dte the 
special rules that describe experimental 
populations and determine if they are 
essential or nonessential Separate 
listing will be made for experimental 
populations, and the status column will 
indude the following symbols: "XE" for 
an essential experimental population 
and "XN" for a nonessential 

Population. The term 
NA [not Applicable) appearing in 

either of these two columns indicates 
that there are no spedal rules and/or 
critical habitat for that particular 
species. However, all other appropriate 
rules in Parts 17. 217-227. and 402 still 
apply to that spedes. In addition, there 
may be other rules in this Title that 
relate to such wildlife, e.g.. port-of-entry 
requirements. It is not intended that the 
references in the "Spedal Rules" column 
list all the regulations of the two 
Services which might apply to the 
spedes or to the regulations of other 
Federal agendas or State or local 
governments. 
• fflJ^eUatingofa particular taxon 
indudes all lower taxonomic units. For 
example, the genus Hylobatee (gibbons) 
is listed as Endangered throughout its 
entire range (China. India, and SB Asia): 
consequently, all spades, subspedes. 
Ana population* of that genu* Art 
considered listed as Endangered for the 
purposes of the Act In 1978 (43 FR 8230-
8233) the spedes Haliaeetut 
leucocephaluu (bald eagle) was listed as 
Threatened in "USA (WA. OR. MN. Wl 
MI) rather than it* antira population: 
thus, all individuals of the bald —g't 
found in those five States are considered 
listed as Threatened for tha purposes of 
the Act 

(h) The "List of Endangered and 
Threatened Wildlife" is providsd below: 
nrromaL norm This is a compilation and 

special reprint of 30 CFR 17.11 and 17.12 and 
is current as of the data ahown on the cover. 
Minor changes and corrections to the October 
1.1988. compilation of 30 CFR have been 
incorporated in this printing as wail as all 
published final rules that have subeequen. 
appeared in the Federal IT nlalas Otherwise, 
no entry in these lists has been significantly 
affected. This Ust has been prepared by the 
staff of the Office of Endangered Species. 
U.S. Fish and Wildlife Service. Washington. 
O.C. 2024a Readers are requested to advise 
the Service of any snore in this list Copies 
are available from the Publication Unit U.S. 
Fish and Wildlife Service. Washington. D.C. 



Caribou, woodland Rangilaf la/andua canbou. 

Cal. Andean 
Cal. black-looted 
Cal, bat-headed 
Cat. biomoia 
Cat. leopard 
Cal, marbiad 
Cal, Pakistan sand 
Cal, Tammnck's (-golden cat) 

Cat hger 
Chamois, Apanrana 
Cheetah 

Chimpanzee. pygmy 
CNncNba 
Chrat Malabar large-spotted 
CocMo (»GuM ot CaMomia harbor por-

poiee). 
Colofaue. Preuss's red. 
Cougar, aailam 
Daar, Bacbian 
Dear, Bawean 
Dear, Batbary 
Daar, Cadroa Island mule 
Dear, Columbian white-laded 
Daar, Corsican red 
Dear, Ebfs brow-anliered 
Daar. Formoaan sika 
Dear, hog 
Daar. bay 
Dear, raaiah 

Daer. McNeM's 
OM. myall 

Fata jacotaia 
Fata ngppaa 
Fata planioapa 
Fata ihlapakunnl nomotansta 
Fata happalamia bangalamia 
Fata mamtorala 
Fata maiganta achahat 
Fata tammndu. 

Fata tgrinua 
Rupkapn tuptĉ ua omala Adnoapn piiatua 
PantoQtadytaa 
Panpanacua 
Chmtata btavicaudala botaiana 
bharni magaspta cnatbna 
Phoooana aatua 

CoiobuB b&Mus pfeussi 
F$H$ concotof mcgtmr 
Canua alaphua bactrianua 
Ami=Canua)poianuatiMi 
Canua alaphua bartmua 
Odocotaua hamtonua cadroaansta 
Odoeotaua vmginianua laucuiua 
Canua alaphua cotaicanua 
Canua akt 
Cmw nippon laiouanua 
Atoa i -Canua) poranus annamibcua 
Odoeotaua vagmanua daman 
Blaalocurus (tchoktmua 

Canua alaphua macnata 
Moachua app. (ab spades) 

Deer. North China s*a 
Daar. pampas 

Canua nippon mandannua 
Ototocafoa batombcua 

Historic range 

Canada, U S A (AK. 10, ME mi MN 
MT. NH. VT. WA. Wl) 

Chile, Peru. Bolivia. Atgenisia 
Southern Africa 
Malaysia. Indonesia 
Japan (biomoia Island, RyiAyu Islands) 
faute. Southeast Asia 
Nepal. Somhaasl Asia, Indonesia 
Pakistan 
Napat China. Southeast Asia, Indonesia 

(Sumaba). 
Costa Rica lo northern Argentina 

Abicalo India 
West and Centra) Africa 
Zaire 

Mexico (GuN ot Caklomia). 

Cameroon 
Eastern North America 
U.S.S.R.. Alghadslan 
Indonesia 
Morocco. Tunisia. Algeria.. 
Mexico (Cadroa Wand) 
O.SA (WA. OR) 
Corsica. Sardinia 
buSa lo Southeast Asm 

Thailand, Indochina 
U.SA(FL). 
Argentina. Uruguay. Paraguay. Bolivia. 

China (Sinkiang. Tibet). 
Conbal and East Asia... 

China (Shantung and Ctuhh Provinces)... 
Brazil. Argenbna. Uruguay. Bobvia. Para 
"guay. 

Vertebrate 
population where 
endangaredor 

Canada (thai part 
oIS.E. Bm 
Col. hot aided 
by the Can -
USA border, 
Columbia R.. 
Kootanay R.. 
Kootanay L. 
and Kootenai 
R ). U S A. (10. 
WA). 

Enbra 
do 
-do 
do 
do 
do 
do 
do 

do. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do... 
..do... 

...do.. 

...do. 

...do.. 

..do.. 
..do.. 
..do.. 
..do.. 
..do... 
..do.. 
..do... 
..do... 
..do... 
..do... 

do 
Atghamslan. 

Bhutan, Burma, 
China (Tibet. 
Yunnan). India. 
Nepal. Pakistan. 
SAfcim 

Enbra 
.do 

Sta 

E 
E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
T 
T 
E 
E 
E 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

E 
E 

When 

I28E. 
136E, 

143 

Critical 

15 
IS 
IS 
SO 
IS 
15 

139 
IS 

5 
15 

3. 5 
16 
16 
t s  
SO 

169 

139 
6 

SO 
3 

SO 
to 
1 

SO 
3 

SO 
IS 
1 
3 

3 
IS 

SO 
IS 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

Special 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

17 40(c) 
17 40(C) 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 



Spades 

Common name 

Jaguarundi... 
Jaguarundi... 
JaguarundL.. 

KmgmOk eastern gray.. 

Kangaroo, red 
Kangaroo, Taamanian lor ester. 
Kangaroo, wealim gray 

Langur. 

Langur. Oouc 
langm. Francota' 
Langur, golden 
Langur. long-tailed 
Langur. Pagi Island 
Langur. purple lecetl 
Langur, Tonkin anub-nosed. 

Lemurs. 

Leopard. 

Do 

Leopard, anour 
Unaang, spotted 

Lion. Asiatic. 
Lone, leeei 
Lynx. Spanish 
Macaque, Fdrmoean rock. 

hon-lsSrwl 
slump-laX iwl 

Sdenlilic name 

Field yagonaround cacomii 
Fata yagouamund (oaaata 
Fata yagouaround panamansa 
Fata yagouaround takers 
mbcnput qiq§n$bub (pi •ubtpsciM 

msmmvmwmy 
(JUagalam) ndua 

MtcntpuB ppjfMttui (uffimmstf 
MtcnpuB Ajflpritttus 
Boa raised 
Praabyta priests 

PygaOm namaaua 
Praabyta banooiai 
PtaabyBagaat 
LYeaQae potannanr 
Naaata <SMaa> oonookx.. 

Qpettk MMipltaw) suuncutas 
Kobuatacha.. 

Lemundae (ind. ChasnqaliMlae, Lepile 
mundaa); at members ol genera 

Phanaf. Hapalamur. lapta-
Mmcska Abooabua, Chaao-

Panttaapardua.. 

..do. 

Pamhara uncrn 
Monodon pardcotor 

Panama lao paraica 
pyyn&0U9... 

Fata t̂ lyru) patdna 
Harare cyclopia 

sitanua 
arckadas 

Historic range 

U S A. (TX). Mexico 
Mexico. Nicaragua 
Nicaragua. Costa Rica. Panama 
USA (AZ). Mexico 
Ainkaka 

do 
Australia (Tasmania) 
Australia 
Vietnam, Laos, Cambodia. Thailand 
India. Burma. Bangladesh 
China (Tibet). India. Pakistan. Kashmir. 

Sri Lanka. Sifchim. Bangladesh. 
Cambodia. Laos. Vietnam 
China (Kwangai). Indochina 
India (Assam). Bhutan 

do 
Sri Lanka (̂ > Ceylon).. 

Southern Alnca.. 

Ulligiiy RflpuMiC ('MtdlQUCtf).. 

Afcica, Asia.. 

..do. 

Souihoaal and soullwientral Asia, 

CsnbalAaia 
Nepal Assam, Vietnam. Cambodia. 

Turkey to tola. 
Indochina 
Spain. Portugal 
Taiwan 
Japan (8Nkokui Kyuahu and Honshu le-

Indla (Assam) to southern China.. 

Vertebrate 
populallon where 
endangered or 

Entire.. 
do.. 
do.. 
do.. 
do.. 

...do.. 

...do.. 

..do.. 

...do.. 

..do.. 

..do.. 

...do.. 

...do.. 
do. 

...do.. 

...do.. 

...do., 
.do.. 
..do.. 

..do.. 

Wherever tound, 
except where d 
is Hated aa 

set torth below 
In Alnca, in die 

wild, ooudi at. 
and including, 

Gabon. Congo. 
Zaire. Uganda. 

..do... 

...do... 

...do.. 

..do.. 

...do.. 

...do.. 

..do.. 

..do.. 

..do.. 

Sis When 

IS 
15 
15 
15 
7 

7 
0 
7 
3 

15 
15 

3 
16 
15 
16 
3 

16 
16 

3. 15. 
106 

3. 16 

3. 5. 114 

3.5. 114 

Critical 

3. 15 

5 
15 

3 
16 
3 

16 
16 

3 
16 

Spiciii 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
17 40(C) 

MA 
17 40(c) 
17 40(0 

NA 
17 40(0 



SfMfrCHiS 

Common name Scientific name 

Muntiac, Fes s I ktuobacua /sm 
Nalarfrcal. eastern Oaapma mam ẐZ.ZZZZZ'Z 
NumO®' I kfyrmacotaua iaaaalua 
Ocelot J fota pgnttUg 
Orangutan I Pongo pygmaous 
Oryx. Arabian I Ckyx Jmjcotyx 
Ottar. Cameroon clawiess I Aonyx (Anootw) conaca mc/odon. 

9««* Ptmonura tkaattanaa 
_ '• lon®',*ted I Luka kmgicauita (met piatanaa) 
Oner, marine | (m»Mhi 
OOar. aoiriham hear I Luka prouocax 

Enhycka kkna naraaa 

Panda, giant 
Pangolin (-= scaly anteater) 
Panther. Florida 
Plamgale. little 

Arirgpoda metanotauca. 

Plamgale. southern 
Porcupine, thm-spmed 
Possum. mountain pygmy 
Possum, acaly-lailed 
Prairie dog, Mexican 
Prairie dog. UMi 
Pronghom. paninaulw 
PronghonvSonoran 
tadu. 
ftsna. Coala Mean 

Rabbit, RyiAyu. 

Rat Use i 
Ral. Freano kangaroo 
Ral. Mono Bay kangaroo— 
Rat akch-oaoL 
Rat-kangaroo, brush-iailed.. 
Rat-kangaroo. Gasnanfs... 
Rat-kangaroo. Lesuar's 
Rat-kangaroo, plain 
Rat-kangaroo. Queensland. 
Rhinoceros. black 
Rhinoceros, great Indian 

| Fata concoior cotyi 
ItngriM̂ nn aubkkssma (lormerty 

I Rmgab tanunoama 
Chaattmpa aubapinoaua 

| Bunamya panua 
Wyutda aguamicaualala 

I QmM9*AMMfcanua 
I Cynomya panidana 
I Ankkxapra amancana panmsutans 
Ankktcapra amancana aononanata 
Pudupudu 
Fata ooncokx coatancansta 
Saktnat btacttyuiua 
Pnmalagut knoasai. 
Romamlagua tMaa 
Xmgmya myoidaa 
Opodomya nkatndaa anika 
Oipodomya haarmann monoansts 
Lapontua condttor 
Battongia panrikata 
Battongia gaanattk 

Cataprymnua campaakn. 
Battongia kopioa 
Ckoaroa taoonaa 

fttknovama aondamt 

Rhinoceros, northern white I Carakdhanum annum cotton. 

Rhinoceros, SumaUan I Ocarodanua l -Odatmocaroal auma-

Saiga. Mongolian (anletope) Saiga latanca mongotca 
Sakt white-nosed I Chkcpotaa atknaaua 
Seat Caribbean monk tionaehua kopksata 
Seal. Guadalupe krr A/ctocaphakta iomnaank. 

Historic range 
Vertebrate 

Papulation where 
endangered or 

threatened 

Northern Thailand. Burma I do 
Auslraka 
-•no do." 

U.S.A. (AZ. IX) to C. and S. America do 
Borneo. Sumatra do 
Arabian Peninsula | .""'do.. 

do.. 
South America <*> 

do z~*z. 
Peru aoulh to Straits ol Magadan I do.. 
ChSe. Argentina 11" do 
West coast U S A. (WA. OR. CA) south do 

to Mexico (Baia Caktornia) 
People's RepWkc ol China I . do 
Africa do. 
U.SA (LA and AR east to SC and FL) | do 

do.. 

.do 
Brazil 
Australia. 

.do 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 
U.SA (UT) do.. 

(B«ia Caktornia) do 
U.S.A. (AZ). Mexico I do 
Southern South America do 
Nicaragua. Panama. Coala Rica do 
Australia do 
Japan (Ryukyu Islanda) | do. 

do. 
.do.. 

U SA (CA) I do 
-do I do.. 

Australia do
do- do
do do.. 
•Oo do 
•do do 
do do.. 

StahSaharan Africa I do 
-do-

tnrtnnesia. Indochina. Burma. Thailand I do 
Sifcfcim. Bangladesh. Malaysia. 

Zaire, Sudan. Uganda. Canbal African I do 
RapubMc. 

to Vietnam to Indonesia | do 
(Borneo). 

Mongolia. | do 
Bnud do -
Caribbeen See. GuN ol Mexico do 
U.SA (FaraNon Wands, CA) south to | do 

Mexico (lalaa RewHagigedo) 

Sta 

E 
E 
E 
E 
E 
T 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

E 

E 

E 
E 
E 
T 

When 
listed 

SO 

4. 
5. 119 

3, IS 
15 
15 
21 

139 
15 

fi. 149 
to 

I. 3 
15 
IS 
6 

50 
3 
4 

170 
2 
6 
4 
6 
4 
4 
4 

97 
4 
3 

3 

3 

15 
3 

I. 2. 45 
212 

Critical I Special 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17 95(a) 
17 95(a) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

17 40(g) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

227.11 



SpOOOB 

Common nanw Soenliltc name 

Whale, bowhead. 
Whale, finback 
Whale, gray 

Baleens myshcalus 
Balaanoptara phyaaius 
EschndUtus fobuatus 

Whale, humpback. 
Whale, right 
Whale. Sal 

Woi. gray 

Uagtptafa novaaangkaa.. 
I Balaana gladata 
I Bataanopiara botaaba 
I Pbyaatat catodon 
 ̂Cam lupus 

Oo 
Woll. maned 

do 

WoN. red.. 

Wombat, hairy-nosed (̂  Barnard's and 
Queensland hairy-nosed) 

Woodrat. Key Largo 

Ctayaocyon dacbyvnts 

Cam rube 

laaioriiinua kietttM (formerly L ba/nard 
andL. gdayaw). 

(WMme Boridana amaM 

Yah. wid 
Zebra. Gravy's 
Zebra, Hartmarm's mountain. 

Boa grunmana 
Equuagra*y4 
Eguuaaabiaharbwmaa. 
Equua aabra aabra 

Bmos 
Akapa, Hawaii (honeycreepsr) I Loxops mrrrwut fyrrnrNi? 
Akapa. Mam (honeycreeper) I Laxops oocdnaua odtraoaua.. 
Akwloa. Kauai (honeycreeper) J Hamignalhua firoca/ua 
Ahlapotaaii (honaycraeper) .1 Hamignathua munrot (- **<*»). 

Historic range 
Vertebrate 

population where 
endangered or 

Sla- When 

Ocaarac (north laUudea only) I do 
Oceanic I ' ̂  
North Paofic Ocean: coastal and Baring 1 ."do. . 

SiA. 
Oceanic.... 

do 
do 
do 

Hotarcbc 

..do. 
Argentina. Bolivia. Brazil. Paraguay Uru

guay. 
U.S.A. (southeastern U S A. 

central TX). 
Auatrako 

..do 
-do 
-do 
-do 

| U S A. (40 
contarmmous 
Slates, except 
MN). Mexico 

I U.S.A. (MN) 
Entire 

west to do

do 

U.SA (FL)  ̂

China (Tibet), India do 
Kenya. Ethiopia. Somaha do 
NamAia.Angola ....do 
SouNi Atnca |...  ̂

E 
E 
E 

E 
E 
E 
E 
E 

T 
E 

E 

E 

E 

E 
T 
T 
E 

4. 6 

I3IE. 
160 
3 

54 
54. Ill 
15. ttl 

Blackball yaNow-ahoulderad I Agalaiua xanthomas 
Bob̂  nmtrnd (quwl) 

ŷ. Abbotfa I sua ddxM. 
„ ; . . Daayomn btachyptama toogaoabw. 
Bnallabad. western ndoua Daayomm bmadbanb bttorata 
J*®"-* Ounn> I Uytagra baydnab 
W MauriOus okvaceou. Hypatgataa botonicaa dhacaua 
Bullfinch, Sao Mqpiel (finch) \ Pbotada gynbda oaaina 
Buahuaarv New Zealand I Xancua lonbpaa 
Bustard, great Indian I Chonoha mgnr̂ . 
CMmw ('Bermuda Petrel) PdmbonT̂ :::: 
Condor, Andean Vubur pyphua 
Condor, CatNorma I Qymnogypa caMomianus 

Cooi Hawaiian (=alae keo kao) \ Fubca amaheana alai 
Colinga. banded I Codya macudla 
CoNnga. whria wanged. Xtphotana abagam ẐZZZZ'." 
Crane, black-neck ad I Qna nghcdba 
Ciane. CiAa sandMI I Cam canadanam naa&aa 
Crane, hooded I Gnm monacha 

U SA (HI) do. 
•do | do. 
•do I do 
do I do. 

Pacific Ocean: Japan. U S S R, Entire. 
U SA (AK. CA. HI. OR. WA) U SA 

U.&A (PR) Eniire 
U.SA (AZ). Mexico (Sonora) I do. 
Indian Ooaan: Chrfctmaa island do. 
AuMralla .do 

•do I do 
Western Pacific Ocean: U SA (Guam) do. 
Inifian Ocean Mauritius .do 
Eeetem Afianbc Oman: Azores do 
Now Zealand | do. 

. do 
North AManNc Ocean: Bermuda I do. 

to Chile and Argentina do. 
U.SA (OR. CA), Mexico (Bfija CaMor- do 

Ma). 
U SA (HI) I do 
Brazri do

do I do.. 
CMna (Tibet) do 
West Indies: Cuba do 
Jnpan, U.S.S.R I do.. 

E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 

2 
2 
I 
t 
3 

17 
1. 3 
15 
3 

15 
156 
3 
3 
3 
3 
3 
4 

2 
15 
15 
15 
15 
4 

Critical 
habitat 

Special 
rules 

3 
3 
3 

3 
3 
3 
3 

t. 6. 13. 
15.35 

NA 
NA 
NA 

NA 
NA 

t7M(0) 

35 17 05(a) 
4 I NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

17 05(b) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17 95(b) 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

17.40(d) 
NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 



Species 

Common name 

Finch, Laysan (honeycreeper)... 
Finch, Nihoa (honeycreeper) 
Flycatcher. Eider's 
Flycatcher. Seychelles paradise 
Flycatcher. Tab* 
Fot*. Seychefiea (weaverbnch) 
Fnpalehird. Andrews 
Goooe. AteutWi Canada 
Goooe, Hawaiian (=nene) 
Goahewfi. Ghrialmas Wand... 
Gractda. standar-tihed 
Grasawran. Eyrean (flycatcher).... 

AHMm 
Graanahant^l^dmtmn'-s.'.'''.'.'.'.'.'..'.^ 

Guan. homed 

Scientific name 

Tatospyia (— PsjttMostia) cantons 
Talaspyza < =«WOrasfre> idtone... 
Emptdonax autarijohnstonei. 
Tatpagthona conma 
Pomana rag/a 
Foudm sachaMarum 
Fragata andrawsi 
Branta ranat*MW yams 
Naaochan (~Brantai sandsicansis.. 
Acctpdar (asciatus nalats. 
Gwiratai-toaiiripabtiw 
Amytome goydan 
ftrtHnihiijjM 
Tonga gumar 
Oragphaam dartaanus.. Gt* Audotan'a jZTZZr* 

GW. react {JESSE?" 
££• 8pwrow 

( = IO) 
Harma, hoofi-Wtod(humminebird)........... Gtaucm(-fbar&todonidnhmii 
""2«We»«ad(-'afcohefcohe).... fktmahaobwZZZZ ̂  

AN*** a**.. 

K«, - — \'$Spo*'*pon %£££? 
K-M gSSL: -— asssr":::;;::;: -
WhfSha WoEhead0""1" fkkyon cinnamonana ahnamomini,. I ChotKMmtwt untinatus mdsont. 
Me. Granada hooMWed \ ChoneMaata* undnatua rims 

—-̂ TSTntr ] 
I dnododtynchua gtaucm 

' SgUr Anodutynchua kari 

I"Smikimzzzz. 
Mtataha. mMacad (cucfcop) Phaancophaaua pprhocaphatua 

Mepapoda. Micronaaian ( 
- a'a). 

-La Per Magapoftua kgmouaa. 

• n̂. UamwgpMon maiao 
'•"'4 Nihoa (old world warbler) Aaoctsdmkm ihirWann t«« 
MonarctvTWan (old world flycatcher) 

Moorhen (»galbnula). Hawaiian I Qaknula ddompua aandaicansm 

Moorhen (=galfinule), Mariana common. I Gattnnia 

Nightiar ( -wĥ poor will). Puerto Rico I Cgpnmutgus nocbtharus 

Historic range 
Vertebrate 

Population where Sla 
•""•"flared or lyg 

Mvaataned 

US£»"' E». 

Waal Indies: Grenada J £. 
j Indun Ocean: Seychelles Z."Z... Im 
Soidh Pacific Ocean: Talau I j. 
Indian Ocean Seychelles 
East Indian Ocean !r 
USA (AK. CA. OH. WA). Japan £ 
U.S.A. (HO ...ZZZZZI Z 
Mian Ocean: Christmas Island "a, J 

I Mexico T" E 
do 1 E 

...do Australia. 

Japan, south to Malaya, 
do. 
•do.. 

I Brazfl.. 
| U SA. (HI) 
Thailand. Malaysia. 

I U S S R.. 
Borneo. 

Guatemala, Mexico _ 
Mediterranean Saa £ 
MM. China ZZZZZ'.'j £ £ 
Indian Ocaan: Comoro Islands .. . . I a, I 
Ecuador (Galapagos Islands) "'"'go I 
USA (HI) T* £ i bmmi i 00 | £ 

do E 
<*> E 

•do E 
J China. Japan. U.S.S.R., Korea. ............. I £ I f 
Sotdh Pacific Ocean: New Caledonia I do I 
NewZaaland £ f 
Mian Ocean: Mauritius £ £ 
JndMn Ocaan: Saychefias lalanda Z da I 
Western Pacific Ocean: U SA (Guam) I do I £ 
WeM Wfiea: Cuba £ f 
WSel Indiee: Granada ""do f 
gsa (ft) ;; J I 
Now Zealand ' & ! 
Paraguay. Uruguay. BrazS I do i •~;L I 

I Wfian Ocean: Seychelles Wanda I do f 
| SrtLanfca (-Ceylon) a/ j | 

U.SA (Guam. | do | e 

do. M Padlc Ocean: U.SA (Paiau 
taWm Mariana lalanda). 

JndonaatafCatahaa) | do. 
GGAOfi) - do. 
Waatom Pacific Ocaaa U.SA (Mariana I do. 

1 U SA (HO do 

I WS!*n Pad,K °c*an: G.SA (Guam. do I f 
Jtawn. Saipan. Paean) 

1 U S A. (PR) | ^ 

When 

IS 
4 
a 
a 
3 
3 
a 

156 
a 
3 
t 
a 

15 
15 
15 
a 
a 

23 

a 
t 
a 

Critical 
hahilal 

Special 

1 NA NA 
1 NA NA 
a NA NA 
a NA NA 
a NA NA 
a NA NA 

15 NA NA 
1. 3 NA NA 

t 1 NA NA 
a I NA NA 
a NA NA 
3 NA NA 
a NA NA 

ts NA NA 

a NA NA 
3 NA NA 

15 NA NA 
3 NA NA 
3 NA NA 
t NA NA 

15 NA NA 
t NA NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17.05(b) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

I I NA 

I NA 

6 1 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 



Species 
Common name Scientific name Historic range 

Vertebrate 
population where 
endangered or Sta- I When I Critical I Sp̂ al 

ksMd habdal TiT 

Ptwesenl wihite eared I Cra&sapuion ciossopWon I China (Tibet) India 
. Cokimb* pekjmbua mzonaa ÂUanfc'r 

Pigeon. Chatham Island | Hamjfimga no*sa*s*snc*m ctomsm- I n£ z2£ 

g?*0"- if2**°zooeUuled I oZZZmndvens* Philinoinee 
*£Un. btacn-iroS1::::::::::; :̂:: 

WHO. Koch'a k̂oM̂ZZ~ ' 
Pt̂ ' a,,*nd 8h°'8 Thinoma novaesaelanckaa I New Zealand 

la™*.™**, Iusa*£1 UMA ««. 
Plains. Atlantic and GuN Coasts. PR. 
VI). Canada, Mexico. Bahamas, Wast 

cokmbapahmbuaatoncaI .Z. East Atlantic Ocean: Aiores' £ 
Haminhaua ~—'—1 rhauû  I »•— -» i . I do... 

-do... 

Do.. do. ..do. 

Po ouk (honeycreeper) I italamprosaoa phaaosoma.. I u s a net I """" 
»y*» »***> •»<»**—i J USA ITMZ:::::::::::::::::::: J? 

.do 

.do 

.do 

.do 
do 

Great Lakes 
watershed m 
Slates oIIL. IN. 
Ml. MN. NY. 
OH. PA. and Wl 
and Province ol 
Ontario. 

Enhre. except 
those areas 
•Bare bated as 
endangered 
aliow. 

(TX) do 
(Vara Cruz) do.. 
to Panama <*> 

New Zealand do 

2̂ jll̂ !̂̂ 1,eZume qrrtontfxmo/mnanmememmm irT2. : 1 Phafomactwm mocinno. 
!̂>ndt*tond NoBwpactaraks muadwr 

J* '••lorma clapper I NMUs tangrostns atarMMus I us arret I — 
Had. Guam I o*s* owa*m I !i I do. 

owwow Western Paakc Ocean: U.SA (Guam) | do. 
HaS. kghtlooted clapper \ Rallus tonauoslns Imioas H C A .O A . .. „ 
Rail. Lord Howe wood "SA  ̂  ̂Caklomia) | do. 

" . | incnosmnas sytuesins I Austreke (Lord Howe Island) I do 
Moxico, - - - - -Y!f*c<fwwr «•*» kmgimstria »manans* J™* ywwme I PtefocnommpenrmtM 

Hotom. Chatham Island | pmoicm ***** 
Robin, scarlet-breasted (flycatcher) PaUoca mu*ca£'iiiJ*&ZZZ AurtatatftoloW 
Hock fowl, grey-necked Picathartas I «us»aaa (Nonofc 

U SA (AZ. CA) do 
Argentina, Bokvia, Peru. Uruguay .. . do 
New Zealand .do.'.' 

areas Island) | do 
Cameroon. Gabon do.. xaasBfcz^saarass^zz^ i » 

do., 
do
do.. 

nol,Y- I Atrichamis damosus 
Cetou bkack (thrush) I Copsychus nigsr catouema 

mSSVLilu^n)TOW>MW<f* ^ Puttnu»̂ muhcvl*ns (formerly puMmw) IU.SA(HI) ZZZZZZZ\ 

Shrike. San Ctemenie loggerhead Lamm utovtaanus mearn* USA ICA1 i  ̂
S"*«. '•»* Carina* (^ Sonus) IrV *>• 
Sparrow. Cope Sable seaside | Ammodramus <̂ Anmospua)' >m\USA £ 

mus mraMn ' I B0-
Sparrow, rkraky seaside Ammodramus man* do i —ammospua) 

mus ograscans 
Sparrow. SanCtementesage AiyVtepxubaitdamanumm USA 
Staring. Ponape mountain Aptonta paUaks 

do 

Slarkng, Rothschild's (myna) I Laucopsar iothschikS 
SIB. Hawaxan (—Ae'o) I Himantopus tamantopus hnuUsan I U S A. 

(CA) 
Weal Pacific Ocean: USA 

Islands) 
Indonesia (Bak) 
"" (HI) , 

do 
(Caroline I do 

do.. 
do 

E 
E 
E 

E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
T 

E 
E 
E 

T 
E 

E 
E 

4 
3 
3 

IS 
2 

15 
15 
3 

211 

211 

10 
1 

15 
t5 
3 
2 

I46E. 
156 
2 

15 
t 
3 
3 
3 
3 
3 
3 
3 
3 

10 

26 
15 
1 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

I / tiS(b) 

I IJ 35(b) 

26 
3 

3 
2 

NA 
NA 
NA 
NA 



Species 

Common name 

Siorfc. oriental white. 
Stork. wood 

Swdttet Vamkoro 

Teal. Campheil Island Kighlless.. 
Tarn, CaWomia leasi 
Tem. least 

Tlxashar. while-breasted 
Thrush. large Kauai 
Thrueh, Molokai (-olomao) 

Thrush. Now Zealand (wantetwd) 
Thrush, small Kauai (~pua»hi) 
Ttaamou. aoktary 
Trembler. Martinique (thrasher) 
Wanderer, plain (coiarerLhemipode) 
Wmblar (wood). Bachman'a. 

Warbler (wood). KWanrfe.. 

Wwtotar (willow), nighlinaala reed. 

Wathlof (Mow). Rodnguea. 
WarUar (wood). Samper's 

WNpbkd. Western.— 

Nor** Wand 

Wltteeye. Seychelles. 

hroiyMM-

Woodpecker. red-cockaded-
Woodpecker. Ttielam'o 
Wren. Quartet™ 4>e house 
Wren. Si Lucia house 

Scientific name 

Gcona aeons boyasns.. 
Myelins emsncsns 

Aerodrsmos (=Cobocsbs\ vsnAototws 
bsrtschi. 

Anns nosioiis 
Sums snSSsmm (=• stolons) bnmni 
SMms snbdsnm 

Renphodndus brschyvrus 
ImPhssomis) myadssbnus... 

l̂ Phssomts) Mnmntit 
(̂ abecurus) ruths. 

Tumagra cspsnsis 
l(istrrUi (-Phseoms) paknen 
Timmus soUsnus 

nUrjuMia gutturals 
AMfarmmnin lonyuatus 
Vsnanonbachmsni..— 
Osndmica petechia petechia 
Osndmica ksSsnds 

Aaocephstus ktscms. 

Bebroms rodehesnus 
Lsucopets ssmpsri. 
Qsbivmm aechsSensn 
Paophodas nigrogulatw 
riWMiys i iinnr'r""! >— 

humalbngsosah ŝsnlordi). 

Zostsrops modests 

nootdssl-Osndrooopos) bombs.. 
tbyocopus janansis richatdal 
Troglodytes asdon guadstaupenm.. 
Troglodytes sadon mesotsucua 

Historic range 

China. Japan. Korea. U S S R 
U.S.A., (CA, AZ. TX. to Caroknas). 

Mexico. Central and South America. 
Western Pacafcc Ocean U S A (Guam. 

Rota. TWan. Saipan. Agiguan). 
New Zealand (Campbell Wand) 
Mexico. U.S.A. (CA) 
U.SA (Atlantic and GuM coasts. Miss 

R. Basin. CA). Gr. and Lesser AnNles. 
Bahamas. Mexico; waiters C. Amer
ica. northern S. America 

West Indies: Si Lucia. Martinique 
U.SA (Hi) 

.do 

New Zealand 
U.SA (HI) 
Brazil. Paraguay. Argentina... 
Weal Mae: Martinique 
Australia 
USA (Southeastern), CiWa.. 

USA. (princtpafty Ml). Canada. Wast 

Waatam PacWc Ocean.. 

(Rodriguaa Wanda) 
Waal Indlsa: 8L Luda 
Man Ooaatr 

U SA (Guam) 
Man Ocean Norfolk Wanda-
Waal PacMc Ocean: U.SA (Caroline 

Man Ocean Seychelles. 

UJLA. (aoudtoanlral and aomheastem), 
fTiifn 

U SA (aoudicanlral and southeastern) 
Korea 

Weal Mas: Si Luda.. 

Vertetxate 
population where 
endangered or 

do 
USA (AL. FL. 

GA.SC) 
Entire 

..do 

..do 
U SA (AR. CO. 

IA. IL. IN. KS. 
KV. LA (Miss. 
R. and tribe N 
of Baton 
Rouge). MS 
(Miss R). MO. 
MT. N£. NM. 
NO. OK. SO. 
TN. TX (Except 
wdhm 50mSes 
of coast)] 

Entire 
do 
do 

...do.. 

...do.. 

...do.. 

...do.. 

...do.. 

...do.. 

...do.. 

...do-

USA (Mariana 

EnHre.. 
do.. 
do-

..do.. 

...do. 

-do-
..do. 
..do.. 

do 
..do 
..do-
do 

Sta- When 

3 
142 

156 

15 
2. 3 
102 

3 
2 
2 
3 
1 

15 
3 
6 

1.3 
3 

I. 3 

3. 4 

3 
3 
3 
3 

156 
15 
3 

3 
3 

I. 3 

Critical 
habitat 

NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

Spftcttl 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 



SpiQH 

Common name Scientific name 

REPTIUES 
Attgalor, Amancan Arijpalar mmmmMwat.. 

Do ..do.. 

Do. ..do.. 

Do ..do.. 
Alligator. Chinese 1 AHaUof Mnana* 
Anoie. Cidabra Wand giani I anotmmo—vmth 

"to*** ft**9***mm«~ SSStoZ:::: 
Boa. Round Wand (no common name] ...I Caamm tkmummi 
to? kss2 i°° co,nmon n*m*,j bobmm muhocarinau 
SPf* laWalaJrao I Eptentm monmnttt panh 
Caiman. Apaporie Rmi I caiman cmootmua qtqtononsta 

Caiman, broadenouled 
Caiman. Vacwa 
Omrfcwda. San Ealeban Wand 
OrocodBa. African dwarf 
CrocodMa. African alandar-anouled.. 

Cdian flimiiito yacare 

QMmnImmus Waua fefraana 
Qtocodgkm cataptnctM 
Oooot̂ Ut acute. 

Grnoodia' Cmcodyius pskistns tumbuia 
oabomi.. 

z000**" "n**. 
uooodaa, Morafafa I Qooodj/km mormimt 

Oocoê kmpakmtrit pmknam 
Qrocodj/im WMsua 9*?00?" <£***& intammdk* 

GmoodH. PldMppk- | Ovcot̂ am nmangimwm* mmdormuia.. 
' (-eakianne).. 1 ~ 

jry I Cfocodykt* aiaomnaia.. 

9*̂ ®' J?*"- I "WWan# aOtmahawtani 
Oedio, Morto I ̂ aoadrirftai nmctopttttecut 
Gacko. Round Island day flfkafcums gumuheri 
Gecko. Set peril Island I Cytlodtcfylus ampnnsnsuta 

Hisloric range 
Vertebrate 

population where 
•ndangared or 

threatened 

Southeastern USA. 

..do. 

..do.. 

I Wherever lound 
in wdd except 
Ihose areas 
WMreksledas 
Unsalaried as 
•si lortti below 

U S A (FL and 
certain areas of 
GA and SC. as 
seilotihin 
17 42(a)(1)) 

I U S A (LA and 
TX) 

|i. II. SI. 
60. 113. 

134 

T(S/A) 

..do.. IncapiMiy 
| Chin. |Er27~"°Und 

I U.SA (PR: Cutabra Wand) ZZZZ.J zztozzzz. 

T(S/A) 

II. 47. 
SI. 

60. 113. 
134 

11. 47.51 

us* (PR) 
do

do.. 
imSan Ocean: "m-fiiin 
-do 

I U S. and British Vsgsi WanifZ--.ZZ. I do 
Colombia a,, 
Amazon basin do 
Bradf. Argentina. Paraguay. Uruguay I do. 

I Bolhda. Argentina Rem. Brut | do. 

' (Bad Abie. zzzzzzzzz] £ 
Mfaafam and oanlral Alnca do. 
U.&A (FL), Mexico, Soudi America. | do. 

Central America Caribbean 
Sri Lanka i do 
Congo RNardnanage da 
Csba-

E 
E 
E 
T 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

..do. 
-da 
-do 
-da 
-da 

| Enure, except 
Papua New 
GyifMft. 

. $0*6*1—1 Asia Malay Pemnsuia Enlba 
IPhhRlan. Burma Banafadaah. indn I do. 

Smah America: Orinoco Rarer Baste . . . . 
PhRppine Wanda 
"taMh—I Aato. Austraka. Papua Raw 
Guinea POotfc Wands. 

E 
E 
E 
E 
E 
E 
E 
E 
E 

E 
E 

Indian Ocean: Maui— I do. 
USA (PR) do. 
Indian Ocean: Maisilsis I do 

•*> I do 

E 
E 
E 
T 

IS 
25 
3 

33 
2 
88 
88 

2.88 
15 
16 
15 
3 
88 
15 
5 

10. 87 

IS 
IS 
3 
3 

15 
3 
3 

15 
87 

NA 

20. 47. 
51. 

60. 134 

NA 17 42(a) 

NA 17 42(a) 

NA 17 42(a) 

NA 
17 85(c) 

NA 
17 95(c) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17 85(c) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

IS NA NA 
3. IS NA NA 

3 NA NA 
125 17 85(c) NA 

3 NA NA too 1 XI* ate 



Spocitt 

Common name 

Iguana. Ackkns ground 
Iguana, Allan's Cay 
Iguana. Andrea Wand ground. 
Iguana, Anagada ground 

Iguana. Baninglon land 
Iguana. Cayman Brae ground. 
Iguana. Cuban ground 

Iguana, Exuma Island 
Iguana. Fiji bandad 
Iguana, FJjl craaied 
Iguana, Grand Cayman ground. 

Iguana. Mayaguana 
Iguana, Mona ground 
Ipaara, Turks and Carcoa 
Iguana. Wading Island groimd 
Iguana, WMa Cay ground 
lizard, bbad-noaad leopard 
Lizard, Coachada Vaday binge-load. 
UzardL Hiano gianl 
UnudL diiia wad 
Uzard, Wand nigM 
lizard, 8i Grorx ground 

Mondor. Komodo Island. 

Monitor, yadow 

Python, Indian 
Raldaanaka, Aruba Island 
Ratdaanaha. Now Mo we an ndge-noaed.. 
Skink. Round Wand 
Snaka, AManhr aab marsh 

Snake. San Frandaco garter. 
Tartamga 

Terrapin. mar (=Tunlong).. 

Tomialoma 
Totloiaa. angulalod. 
Tortoiaa. Bolaon 
Tortorae. daaart 

Scienlilic name 

CyclUra rioyt nucbais Qobz eyebtura itomala. 
Cyduracychkuacycblura 
Cpdutaprngua 

Conokphua pabdus 
Q/duu nubia caymanonsa. 
Cydum nubia nubia 

CycJura cychkua kggutst.. 
fkatihgkfbm latciakn... 
Bracbyicphua t 
Cydum nubia i 
Oyokaaoobai 
Cydura carinaia bartachi. 
Qfdunatafnagari. 
Cjtbaa carina* carinaia 
Cydura tiayi nlayi 
Cyckra tiayi criataia 

mbaka < -̂ Ootapbytua) skua 
Umainomala 
Gaboba aimonyi aimonyi 
nubuda piyuaansia 

MUaaa (=IUaubanna) mersiana. 
Amaka pokapa 
Varanua bangalansts 

Varanua pnsous.. 

Varanua komodoonsts 

Vatanua ttavoaeans 

Python moJunts mokuus 
ChMakta unicolor 
Qrotakta uOardi obacutus 
Laioiopiama Mtaui 

la taonmta 
Qrymatvbon coraia coupon 
Tbamnophia aitaba taualaanm. 

atpanaa 

Malaysia. Indonaoia 
Malagasy Republic (.Madagascar) 

Tomialoma Kblagob 
Gaocbakmo ynphota 
Gopbatua Havomaigmatus 
S c a p t o c b o j ^  ( ^ g u n r  ^ ^ . A .  ( l ^ ^ ,  C A ^ ^ ^ i t s x K | ^ ^  

Hialoric range 

Waal Indws: Bahamas 
.do 
do 

Waal Indiss: Bnkah Virgin lalanda (Ana-

Ecuador (Galapagos Wands). 
Waal Indies: Cayman Wanda. 
CldM 

Waal Indies: Bahamas 
Padkc: F§. Tonga 
PadSc: F# 
Wast Indws: Cayman Wands 

U.SA (PR: Mona Wand) 
Waal Indies: Turks and Catcos Wands 
Waal Inidas: Bahamaa 

do 
U.SA (OA) 

.do 
Spain (Canary Wands) 
Spain (Balearic Wanda) 
U.SA (CA) 
U.SAIV0 
Iran, Iraq. India, Sri Lanka. Malaysia. 

Afghanistan. Burma. Vietnam, Thai-

North Africa lo Near east. Caspian Saa 
Nvough U.S.SJT lo Pakistan, North-

Indonsala (Komodo. Rings. Padar, and 
waalam Floras Wand). 

Waal PakWan trough India lo Bangta 

Sri Lanka and India 
Andm Wand (Nodwriand AnWee) 
U S A (NM). Mexico 
kuflan Oosan: Maths 
U.SA (FL) 
U.SA (AL, FL. GA. MS. SC) 
U.SA (CA) 
SouMi America: Orinoco and Amazon 

Malaysia. Bangladesh. Burma. Indw, In-

Vartahrala 
population where 
andangwador 

...do. 

...do.. 

...do.. 

...do 

do 
do 

Entire (exdurhng 

introduced in 
Puerto Rico) 

Entire 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do. 
do 
do 
do. 

..do.: 

..do.. 

..do.. 

...do.. 

...do.. 
..do.. 
..do.. 
..do... 
..do... 
..do... 
..do... 

..do.. 

..do.. 

..do... 
do 

| J 
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TERRESTRIAL ORGANISMS 

Shown in BROWN; species with special status shown 
in RED-(F) or (S) indicates species protected by 
Federal or State Legislation (see text) 

SYMBOL SPECIES 
£ PLANTS (301-350) 

301 Eastern hemlock 
302 Spleenwort (S) 
303 Spider lily (S) 
304 Pond bush (S) 
305 Watermilfoil (S) 
306 Hooded pitcher plant (S) 
307 Tree 
308 Prickly pear cactus (S) 
309 Trailing arbutus tS) 
310 Eastern bumeha 
311 Pitcher plant 
312 Baidcypress 
313 Redbay 
314 Seaside alder 
315 Box hucKleberry 
316 Purpie trinseless orcmd 
317 Pink »ady s siioper 
318 Eoonv spieenwort (S; 
319 Orchids (S) 
320 Go'den CUD (S< 
321 F onaa Deargrass 
322 East-coast coontie 
323 Fall-rlowermg ixta 
324 Jackson-vine 
325 Spoon-flower 
326 Curtiss milkweed 
327 Sea lavender 
328 Hand fern 
329 Needle palm 
330 Yellow squirret-banana 
331 Beach creeper 
332 Florida coontie 
333 Four-oetal Dawoaw 
334 Bird's nest spieenwort 
335 Burrowing tour-o'clock 
336 Beacn star 
337 Silver palm 
338 Dancing tady orcmd 
339 Tamarinaillo 
340 Fucn's bromeiiad 
341 Everglades peperomia 
342 8uccaneer palm 
343 Slender spleenwort 
344 Pmeiano iacquemontia 
345 Mahogany mistletoe 
346 Florida thatcn 
347 Twisted air plant 
348 Long s Dittercress 
349 Venus's flytrap 

•A INVERTEBRATES (351-400) 
351 Monarch butterfly 
352 Zebra butterfly 

BIRDS (401-600) 
SHOREBIRDS (401-430) 

Newark 
N. J.-N. Y.-PA. 

40074-Al-EIy 

69-805- -GE0STAT 

401 Shorebirds 
402 Terns 
403 Gulls 
404 Forster's tern 
405 Arctic tern 
406 Least tern (S) 
407 Roseate tern (S) 
408 Common tern 
409 Great black-backed gull 
410 Herring gull 
411 Laughing gull 
412 Black skimmer (S) 
413 Turnstones 
414 Plovers 
415 Piping plover 
416 American oystercatcher (S) 

WADING BIRDS (431-460) 
431 Wading birds 
432 Herons 
433 Egrets 
434 Ralls 
435 Ibises 
436 Bitterns 
437 Great blue heron (S) 
438 Wood ibis (S) 
439 Anhinga 
440 Little blue heron (S) 
441 Yellow-crowned night heron (S) 
442 Black-crowned night heron 
443 Florida sandhill crane (S) 
444 Louisiana heron (S) 
445 Limpktn (S) 
446 Roseate spoonbill (S) 
447 Snowy egret (S) 
448 Magnificent frigate-bird (S) 
449 Reddish egret (S) 
450 C'aooer rail 

• MAP * TRAVEL &NTIKS it $ A.95 
1:250 000-scale map of 

Atlantic Coast 
Ecological Inventory 

v 

4. 

/ 
if 

Y 
Produced by 

U. S. FISH AND WILDLII 
SERVICE 

1980 

AQUATIC ORGANISMS 
Shown in BLUE; species with special status shown 
in REWF) or (S) indicates species protected by 
Federal or State Legislation (see text) 

SYMBOL 

Y 

SPECIES 

PLANTS (1-50) 
1 Irish moss 
2 Rockweed 

INVERTEBRATES (51-100) 
51 Crabs 
52 Mussels 
53 Oysters 



whu\ x ttw-p^x0™ ( 
Ar+SSO 1 U Towacoy 

&•*/ yxl/xll?'ke 'f /x l j* ,9°-
/j- 3 r.xsa - ;/ jr^ 

k 81) ' ;! ljUKii'tftain 20^\ 

'£ Oraaeii 

;̂ 5 A Ao kes joonton ; t ofowq f 

T 45Q 

1 . /•' —• >e#e Shofigu, 
LA 'Lake M<xrot 

^freedom " 
rc^'~ N i J ') V Riuej 

.0̂ ' 

Farr 
>Jj^-ai/6aldweK:i /V^fij/Sgu, 

7 wrighic iy) \,3l>S<gS r?^ // 
* /  ® / 1  W# \  • 
v/Gfl]d wetf £-r&pa 

,BLO< 

/ x .  

asqrouc 
flts 

. eroSo 
brittle i 

iruthlj 
[x' 

[Little o\j 

3fc?Jlintiio5<< 45' 

/. 

/II- "̂ V m0rr4ssqwn j /^"^y \y3' \n '-'<0' 

F'°^ ^S^/UMJNGSTON 
tQISON 'J, 
J ' "i-' fi \® -«*iT 

:ST~*~ 
ANGB^ 

:rdaville \ 

- , G'v>^ T^gfaatham 
-— — ^ f j Summit 

oSyT^Ne^, / Fy P_pcfvidea£re 

\ / 

|̂ f 

'lUCIOCBT ^ y 

Ucfiout ) '/ 
//l™6' 

Berkeley ̂ 7' + i ' 
--<-*>• l̂ hts/ J~ •/_ ' • * 

V , ^ - x > ' > r  s c o t c h  C R A N F O _ R D  
__ c\ftx^ / f plains 

" - . / >f Cjarwooj 

INGE, 
•' ~ jK 

^MapleVood -^76 f / 

^Q^U^VjNGTOi 
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TRANSVERSE MERCATOR PROJECTION 

BLACK NUMBERED LINES INDICATE THE 10,000 METER UNIVERSAL TRANSVERSE MERCATOR GRID, ZONE 18 

FOR SALE BY U. S. GEOLOGICAL SURVEY, RESTON, VIRGINIA 22092, OR DENVER, COLORADO 80225 
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